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You get these 
extra values at 
no extra cost with 


TUBE-TURN 


Stainless Steel 
Fittings 


@ Fittings meet all standard chemistry specifica- 
tions 

@ Minimum wall thickness of elbows at least 
of nominal 

@All fittings meet calculated bursting pressure 
of matching pipe 

@ Qualified welders and procedures used where 
welding is required 

@Each fitting properly solution heat-treated 

@ Each fitting passivated 

@ Special grades of stainless steel and all other 
alloys available 

Meet all standards: ASTM A403 (for material 

and manufacturing procedure); MSS SP43 and 

ASA B16.9 (for dimensions); and MSS SP25 

(marking procedure). 


“TUBE-TURN” and “tt” Reg. U.S. Pat. Off. 


TUBE-TURN* Stainless Steel Elbows and Tee in a petrochemical plant. 


WALL THICKNESS 


: 


UNIFORM WALL. TUBE-TURN*® Stainless Steel COMPLETE IDENTIFICATION. You évow this CUTS PURCHASING COSTS. You can order TUBE- 
Elbows meet ASA standards of 874%2% of _ fitting conforms to specified quality because TURN Stainless Steel Fittings from your nearby 
nominal thickness...particularly important for the material type and quality control are Tube Turns’ Distributor . . . on the same order 


light wall fittings. Many conventional stainless fully identified. Manufacturer, size, wall as other types of welding fittings in Tube Turns’ 
steel elbows are as much as 30% to 40% below thickness and schedule are also marked as __ line of 12,000 products. Cuts red tape. Saves time. 
nominal thickness. All TUBE-TURN Fittings shown on the fitting. 


match calculated bursting strength of the pipe. 


The trademarks “tt” and“ TusBeE-TURN” 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
area 
Louisville 1, Kentucky 


the quality products of Tube Turns, i 
DISTRICT OFFICES: New York» Philadelphia « Pittsburgh « Chicago 
ne Detroit * Atlanta * New Orleans * Houston « Midland « Dallas « Tulsa 
Kansas City « Denver « Los Angeles » San Francisco « Seattle 
IN CANADA: TUBE TURNS OF CANADA LIMITED, Ridgetown, Ontario 
DISTRICT OFFICES: Toronto, Ontario * Edmonton, Alberta 
Montreal, Quebec « Vancouver, B. C. 
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More For the Design Man.. . 


Back in January I told you that 
CE would publish more material of 
specific appeal to design and devel- 
opment engineers. 

We're keeping that promise, and 
in this issue you'll find a brand 
new department—Design Notebook 
—aimed squarely at men in these 
functions, 

Design Notebook will deal with 
needs of equipment design engi- 
neers and of development engineers 
in design and operation of small- 
scale and pilot plant equipment. 

It will specialize in smart kinks, 
shortcuts, do-it-yourself ideas and 
in “compressed data’ in the form 
of formulas, charts and nomo- 
graphs. It’ll be eminently practical 
in its approach. 

You’ll recognize at once that this 
new Design Notebook is patterned 
after CE’s unique 35-year old Plant 
Notebook, a favorite among produc- 
tion men for decades. 

That’s true, and for the time 
being each of these first-cousin de- 
partments will appear in alternate 
issues. 

We'll continue to make available, 
of course, just as many “kinks and 
shortcuts” for the plant man as 
ever before—perhaps even more. 
In addition, Plant Notebook fans 
will find many items of interest in 
the new design section—and vice 
versa, 

Design Notebook will be handled 
by Senior Editor T. R. Olive. Ted 
has edited Plant Notebook since 
1927 and has built it up to its pres- 
ent enviable stature among engi- 
neers. 

Like so many of the ideas we 
adopt, this one for Design Note- 
book came from one of our sub- 
scribers: Gerald Lessells, then with 
Olin Mathieson, now with USI. 

We recommend Design Notebook 
to all engineers in design and de- 
velopment work. It begins in this 
issue, and you'll find it on p. 158. 
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SEVENTH OF TWENTY-SIX ISSUES 


GUIDED TOUR 


After we strip the mystery away, 


where can you use radiant heating? 

There’s no need for a complete mastery 
of theory. You can design or intelligently 
select radiant heating equipment when you 
know a few of the fundamentals. Most appli- 
cations, so far, have been in drying. Where 
are the places in your processes that you 
can now profitably put this kind of heat to 
work? (p. 137) 


Where smart engineering paid off 
Expensive traditional sinter-and-smelt 
steps are relics of the past at one Inco plant. 
Clever new process wins 99.9% pure nickel 
from sulfide by electrolysis. Pure sulfur is 


recovered too. (p. 60) 


Chart ties eight variables together 
Here’s a quick, handy way to estimate 


variables in turbulence mixer design. It'll 


| 
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relate operating variables to fluid and phy- 


sical properties. Keeps decimal points in 


Developme nts in Chemical Engineering 


their places, too. (p. 141) 


33 


How to put rupture disks to best use PROCESSES AND TECHNOLOGY 


Sulfide Anode Cancels Sinter and Smelt... .... 60 


Now you can check all the ways to design 


Process Pioneers Sulfur Distillation. ........ 6l 
and install rupture disks. How to add these 

Weather Eye Guides Plant Layout and Design. . 64 

weak-spots so they’! protect your operations Microwave Controls Supply of Plant Water.... 68 


under wide conditions of temperature and 


CHEMICAL PRODUCTS 


Molecules Switch From Sieving to Containing. . 72 


pressure. (p. 143) 


New worksheet finds best conditions 


PROCESS EQUIPMENT 
Plug Unplugs Flow From Bins.............. 78 


With this sheet and about 12 tests you 
CHEMICAL ECONOMICS 


Chemical Profits: Harder to Keep a Buck.... 86 


can find the optimum point of a process. It’s 


based on the new Box method but you don’t 


need to be a statistician to handle up to 


seven process variables. (p. 151) Practice of Chernical Engineering es 


PROCESS FLOWSHEET 


What’s wrong with education Making Giant Electrodes: Problems Magnified. . 128 


Two well-qualified experts take a hard 
FEATURE ARTICLES 


How to Design for Radiant Heating—I...... . 137 
Lloyd M. Polentz 


look at what chemical engineering education 


needs today. How far can you concur with 


their recommendations? How well do their 
A Nomograph for Turbulence Mixers. ...... 141 


J. G. Lowenstein 


. 


observations match yours? (p. 173) 


CE is edited for the engineer concerned with Procedures on Rupture Disk Installations. .. . 


chemical operations, whatever his function .. . J. E. Bigham 
administration, production and plant operations, aw 

design and construction, research and develop- 

scribe to CE than to any other magazine in the Wallace R. Gambill 

Worksheet Gives Optimum Conditions....... 151 


47,532 Chou Hsiung Li 
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Home Washer Doubles as Pilot Extractor 
Stanley Seltzer, Robert Paxton 


Material Balance Shows Homogeneous Flow. . 
Gerald A. Lessells 


Quick Calibration for Small Gas Flowmeters. . 
M.V. Kunte, M. U. Pai 


Simple Way to Measure Steam Quality. 
Robert Lemlich 


CORROSION FORUM 


Design of Plastic Towers.................. 
P. L. McWhorter 


People in Chemical Engineering 


YOU AND YOUR JOB 


What’s Wrong With Engineering Education. . 
James R. Killian, Jr., Fred H. Rhodes 
Technical Bookshelf 
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good 
wash? 


Whenever your solid-liquid separations call for thorough washing with minimum 
quantities of wash liquor — . 


And whenever wash liquors have to be kept strictly separate from the mother liquor— 


this BIRD-PRAYON Horizontal Tilting Pan Vacuum Filter is FOR YOU. 


Other significant BIRD-PRAYON 
Filter advantages include: 


great range of filter area — 
from 27 sq. ft. to 516 sq. ft. 


long filter cloth life — a fresh, clean cloth is presented 
to the feed each time it is delivered to the pan; this means 


uniformly high efficiency as well as long life 


low operating cost — the Bird-Prayon is automatic and 


trouble-free in operation 


Ask us to make recommendations, 
layouts and estimates. 


Contriugel Separators individual machines write: 
+ Bird-Prayon Continuous, Rotary, Horizontal Vacuum Fitters  SIRD MACHINE 
+ Bird-Young Single Cell Rotary Vacoum Filters, COMPANY 
» Bird Horizontal Tank, Vertical Leaf Pressure Filters South Walpole, Mass, 
+ Bird-Humboldt Screen Type Oscillating Centrifuges Regional Offices: : 

+ Bird Suspended Centrifugats + Bird Centrifugal Classifiers Evanston, illinois 
y Coal Filters + Bird Polishers 
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Processes & Technology 
Sulfide Anode 
Sulfur Distillation 
Microwave Control ... 
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Molecules Contain 
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Plug Unplugs Flow.... 
Process Flowsheet 
Giant Electrodes ....128 
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Technical Bookshelf ....179 
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Petrochemicals & 
Petroleum Refining 


Private weather bureau: A good design tool 
Want to find the best location for that process unit? Your 
plant design and layout problems won't seem so tough if 


your firm has its own weather data on tap. 


In Petroleum: They sell more, pocket less 
An unexpected stimulus—the Suez crisis—bolstered petro- 
leum exports early last year, but as order came out of chaos. 


the industry was beset by other headaches. 


Taking the bugaboo out of radiant heat design 
Radiation—toughest of heat-transfer techniques to grasp— 
is a wide-open field for “experts.” Before you despair and 


rush off for help. bone up on these basics. 


What oilmen must know about rupture disks 
These carefully designed weak-spots, that let go at just the 
right time, will clear process hurdles for you if you keep 


certain economic and safety factors in mind. 


In refinery calculations, you'll want to use these methods- 
valuable in two-phase liquid flow, distillation column design, 


nucleate-boiling heat transfer, and oil recovery. 


Recipe for statistical know-how 
This Box-method worksheet tells you—in cookbook fashion 
~-how to find optimum conditions for petroleum processes 


though you've little background in statistics. 


Chemical Engineering 
| 
| 
86 
Here’s help in surface tension estimates............ 146 | 
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FLOWLINE fittings ere engi- 

H neered down to the last detail — 
Sp Clalization aSSuUreS a finer product and made, with almost 
cialists in corrosion-resistant 

metals. The exclusive method — 

used comprises a series of cold- 

working operations with inter- — 


mittent anneals—a process 

7 INE which puts the metal inthe best — 
condition for corrosion resist- 
ance. The mechanical specifica. 


WELDING FITTINGS tions of FLOWLIME fittings ex: 


ainless Steels - Monel - Nickel - Aluminum 
atnoextracost, : 


by speciaists 

pipe to FLOWLINE 

in corrosion-resistant metals 

through leading distribu. 

tors. Made in sizes 

12" — Schedules 

SS, 108, 405, 80S—Stain- 

less Types 904, 3041, 316, 

S16L, 347, 348; Monel, 


NEW. CASTUE, PENNSYLVANIA 


Werld’s Lergest Manufecturer 
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NATIONAL 


JOY OIL-FREE COMPRESSORS HELP GUARD 
QUALITY OF NATIONAL BOHEMIAN BEER 


The National Brewing Company, Baltimore, Md., uses oil-free 
compressed air to regulate an important phase of their processing. 
Temperature control during pasteurizing is a critical point in the 
brewing of fine beer. Recording instruments control the steam 
inlet on preheat and precool tanks. The compressed air that 
operates these instruments must be free of oil and water or they 
plug up and record incorrectly. 


National Brewing hasn’t had a bit of trouble with this op- 
eration since they installed their first Joy Oil-Free Compressor. 
These compressors use carbon piston rings that require no lubri- 
cation. No oil in the cylinder—no oil in the compressed air. 


Is National Brewing happy? They placed a second Joy unit in oper- 
ation a year later. Find out more about Joy oil-free compressors... 
write Joy Manufacturing Company, Oliver Building, Pittsburgh 22, Pa. In 
Canada: Joy Manufacturing Company, (Canada) Limited, Galt, Ontario. 


Oil-free compressed air is used 


for other operations in the ~ 
“National-Boh”’ plant. J oY 
++ EQUIPMENT FOR INDUSTRIAL PLANTS...FOR ALL INDUSTRY 


NEED OIL-FREE AIR... 
«(WRITE FOR FREE : : 
BULLETIN 167-11. INDUSTRIAL: : ELECTRICAL : FANS AND 
wsw 'ess4167 COMPRESSORS CONVEYORS CONNECTORS: BLOWERS 
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50 Tons Per Hour! 
One of Maloney’s model HA “PAYLOADER” 
units can unload a 50 ton car of super- 
phosphate in 45 to 60 minutes with 35 ft. 
one-way haul. 


THE FRANK G. HOUGH CO. 
754 Sunnyside Ave., Libertyville, Ill. 
Send ‘“‘PAYLOADER" information on: 
(1 model HA (2,000 Ib. carry capacity) 
(] model HAH (3,000 Ib. carry capacity) 
(] Larger models (up to 9,000 Ib. carry cap.) 
0 Scarifier Teeth Attachments. 


Nome 


Title 


Company 


Street 
City State 
4-A-1 


Ten years of Profitable 


“Our long experience with ‘PAYLOADER’ tractor-shovels has 
thoroughly job-proven them on our operations” says A. J. Nolen, 
Superintendent for Maloney Fertilizer Company, Charleston, 
S. C. “The new model HA roll-back bucket action and the torque 
converter drive has almost doubled the production and greatly 
reduced the normal maintenance. The roll-back, low-carrying 
action also means less spillage insuring a cleaner, safer operation.” 


Fertilizer mixers and chemical plants of all sizes have proven 
in their own plants that the superior experience and design in 
“PAYLOADER” tractor-shovels pays off with more production and 
performance. 


There is a “PAYLOADER” size for your every tractor-shovel 
use, beginning with the popular model HA, and up to 9,000 lb. 
carry capacity. They all feature the 40° roll-back bucket action 
and hydraulic load-shock-absorber that carry big loads low and 
close with maximum stability and safety, and minimum spillage 
loss. 

See your Hough Distributor for full details. Ask him, too, 
about scarifier teeth attachments to loosen packed fertilizer, and 
about Hough Purchase and Lease Plans. 


Modern Materials Handling Equipment (gq 


THE FRANK G. HOUGH CO. | KA 


LIBERTYVILLE, ILLINOIS 
SUBSIDIARY—INTERNATIONAL HARVESTER COMPANY 
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New Team... 


TITANIUM AND ZIRCONIUM 


for your corrosion problem areas 


TYPICAL CORROSION RESISTANCES OF ZIRCONIUM AND TITANIUM 


TITANIUM 
Sulfuric Acid | excellent to good good below 5°, 
| below 80°, 
Nitric Acid excellent excellent 
Hydrochloric Acid excellent good below 10°. 
Phosphoric Acid excellent t¢ fair | poor : 
below 85°, 
Chromic Acid excellent excellent to good 
Aqua Regia | poor | excellent 
Wet Chlorine Gas poor i | excellent 
Chart shows Chlorine Water excellent excellent 
Ferric Chloride poor excellent 
to typical Calcium Chloride excellent excellent 
Cupric Chloride poor excellent 
Sodium Chloride excellent | excellent — 
Ammonium Chloride excellent excellent 
Aluminum Chloride | excellent | excellent to fair 


4 Steam jet made of zirconium, which 
has given trouble-free performance after 
a year in hydrochloric acid service. For 
comparison,a throat piece froma steam 
jet (below) is shown after only a week 
of similar service. 


By specifying titanium or zirconium for processing equipment, you can now 
overcome most of the corrosive media which attack other metals. 

Even with such hard-to-handle chemicals as chlorides and oxidizing acids, 
equipment can have extremely long service life when made from these 
corrosion-resistant materials. Problems of product contamination in chemical 
and food processing can also be virtually eliminated. 

Mallory-Sharon is in position to offer you doth titanium and zirconium mill 
products for equipment fabrication—plus engineering assistance and 
unbiased recommendations on the most suitable material. 

Titanium is now available from stock in a complete range of mill products, 
may be readily fabricated, and more than pays its extra cost where ordinary 
metals fail. Zirconium facilities are being rapidly increased, and mill 

shapes are now in production. 

For information on the corrosion-resistant properties of titanium or 


See our 4-page ad in Chemi- 
zirconium write Mallory-Sharon Metals Corporation, Niles, Ohio. 


cal Engineering Catalog, Pages 
1147-1150, for additional 
technical information. 


NVMALLORY-SHARON 


METALS CORPORATION NILES, OHIO 
Integrated producer of Titanium © Zirconium © Special Metals 
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Aluminum Jacketing 


... how It Improves appearance, 
cuts installation, maintenance costs 


The Finest Products 
Made with Aluminum 


are made with 


per 
made from Reynolds Aluminum weatherproofs 
insulated lines, tanks and vessels in chemical 
company stripping plant. 
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Aluminum is the one permanent jacketing 
material, a material that stays clean and new- 
looking with a minimum of upkeep. And that 
holds true in the toughest jobs in the chemical 
and petroleum processing industry. Jacketing 
made from Reynolds Aluminum cuts costs in 
many other ways, too. Here's how: 


CORROSION-RESISTANCE 


Many industrial atmospheres, chemicals, gases 
and contaminants literally eat jacketing mate- 
rials away. But they don’t bother aluminum. 
Reynolds Aluminum Jacketing stays strong, 
clean and rust-free in the most corrosive atmos- 
pheres, handling the most corrosive materials, 
in any climate or weather condition. And it 
needs no repetitive maintenance. 


EASY TO INSTALL 


Lightweight aluminum is one of the most work- 
able, formable of metals. That means faster, 
easier installation, and less time and labor on 
the site. You can cut and shape Reynolds 
Aluminum Jacketing with ordinary hand tools, 
and can use larger sheets because it is so light. 
Weighing only '4 as much as steel—or less—alu- 
minum jacketing can save in shipping, handling, 
installation and supporting structure costs. 


GOOD INSULATION PROPERTIES 


Aluminum jacketing has a low factor of emis- 
sivity —it keeps heat inside—a big added ad- 
vantage when you’re handling or storing hot 
fluids. Then too, aluminum reflects as much as 
95% of radiant heat. That means it protects 
volatile products from costly evaporation losses. 


NON-SPARKING 


Flammable and explosive materials are safer 
when aluminum is used for jacketing or han- 
dling equipment, because aluminum is non- 
sparking and won’t burn. 


at 


Suntide Refining Co. tower in platforming and 
rexforming unit—jacketed in Reynolds Aluminum. 


Of course, aluminum’s properties are impor- 
tant to chemical and petroleum processing men 
in other applications as well as jacketing. In 
process pipe, for example, or oil country pipe, 
where Reynolds Aluminum’s light weight and 
weldability saves hundreds of man-hours on in- 
stallation. Tanks and vessels, heat exchangers, 
drilling rigs and offshore rigs are all using 
more and more aluminum, too. 

For details on how Reynolds Aluminum can 
help you, or for technical service, call your local 
Reynolds office or write Reynolds Metals Com- 
pany, P.O. Box 1800-CJ, Louisville 1, Kentucky; 
International Division, 19 East 47th Street, New 
York 17, New York. 


REYNOLDS ALUMINUM 


Watch Reynolds All-Family Television Program ‘‘DISNEYLAND’; ABC-TV. 
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MAXWELL 


TRADE MARK 


IN| 2YOOW 9 


AMERICAN-MICROSEN 


FLEXIBILITY 


anticipates ever-changing needs 
in process control 


Some day your plant processes will include data handling or com- 
puting systems. Your processes will be changed to boost efficiency 
or to make new products for tomorrow’s markets. You will use 
product stream analyzers. 

Is your instrument system adaptable to keep pace with changes 
experience dictates in operating new processes? 

The American-Microsen Electronic Process Control System is 
flexible. It is designed to solve ever-changing problems of process 
control. The DC signal used throughout is compatible with data 
handling systems. Changes in control arrangements are easy to make. 
Simply rewire instruments already on the job and plug in new com- 
ponents as needed. Standard instruments can be used for cascading, 
ratioing, programming, etc. 

Flexibility is but one American-Microsen System advantage. In- 
stallation and operation are more economical. Accuracy is higher 
and control is closer whatever the distance between process and 
control room. 

Try out the American-Microsen Process Control System. Write 
for information and ask one of our sales engineers to call. He will 
gladly explain how you can use the system profitably. 


MANNING, MAXWELL & MOORE, INC. 


INDUSTRIAL CONTROLS DIVISION * DANBURY, CONNECTICUT 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 
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Westinghouse motors 
double normal life 
for this application 


_.. at Ohio-Apex Div., Food Machinery 
and Chemical Corp. 


this standard motor 


still pumping corrosive POC |, after 12 continuous months 
without maintenance or down time 


“We must have a dependable motor, completely sealed and cor- 
rosion-resistant,’’ says Mr. Burton Fitch, Ohio-Apex Division 


of Food Machinery and Chemical Corporation, Nitro, West | i 
Virginia. “‘A corrosive atmosphere, plus phosphorous oxy- “. 
chloride drip and seepage, cuts motor life. Westinghouse tj ‘ 


Life-Line® ‘‘A’’ motors have already passed this replacement 
point twice... and are still going strong.” 

Westinghouse motors last longer because they’re designed for 
modern industry’s needs. For more facts about the Life-Line “‘A,” 
call your local Westinghouse representative . . . or write 
Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-22084-R 


you CAN BE SURE...iF irs Westinghouse 


Unretouched photo of Life-Line ‘“‘A’”’ three-hp motor 
driving chemical pump at 1730 rpm, 100 gpm at 
Ohio-Apex. 


“‘Westinghouse Life-Line ‘‘A’’ motors have cut our 
motor costs substantially . . . helped us keep our 
chemicals moving down the line,’”’ says Mr. Fitch of 
Ohio-Apex. ‘“Their built-in ruggedness, plus fool- 
proof sealing against corrosion, means longer life, 
lower maintenance.” 
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In Iron Body Wedge Gate Valves, 
Outside Screw and Yoke Design, 


Walworth offers you these 
outstanding advantages! 


STRONGER CONNECTIONS. T-head disc-to-stem con- 
_ nection on OS&Y types permits wedge to properly 


seat itself. 


TIGHTER SEAL. Solid web type disc on 
OS&Y valves provides tight closure, 


greater strength and longer service. 


REDUCED TURBULENCE. Fluid action is minimized 
due to this straight-flow port design. . 


FEWER OBSTRUCTIONS. Seat rings of bot- 
tom-seated types are screwed into body 


to prevent gum and grit accumulations. 


Walworth Subsidiaries: ALLOY STEEL PRODUCTS CO. - CONOFLOW CORPORATION + GROVE VALVE AND REGULATOR CO. 
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SURE-GRIP HANDWHEEL. fluted design 


assures a sure grip, even with greasy gloves. 


"HIGH CORROSION RESISTANCE. Brass liner 


protects glands from deterioration and scoring. 


EASIER REPACKING. Hinged gland eye-bolts on OS&Y 


valves permit fast maintenance under full pressure. 


LESS DAMAGE. Bronze back-seat bushing in bonnet of 


OS&Y valves prevents scoring, guides stem accurately. 


Walworth Iron Body Gate Valves are available with screwed — 
or flanged ends, in sizes and types for every purpose. 
For full information see your Walworth Distributor or write: 


Walworth Company, New York 17, N.Y. 


WA Fi 


*WALWORTH is a registered trademark of WALWORTH COMPANY 


DISTRIBUTORS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


M&H VALVE & FITTINGS CO. » SOUTHWEST FABRICATING AND WELDING CO., INC. » WALWORTH COMPANY OF CANADA, LTD, 
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FIRST PLANT on the East Coast to use reformer hydrogen 
to manufacture ammonia, Atlantic Refining Company 
now produces 165 tons of ammonia per calendar day.* In 
this process, hydrogen-rich gas is purified by a low- 
temperature separation process for use in the prepara- 
tion of ammonia synthesis gas. TRANE Brazed Aluminum 
Heat Exchangers are used as refrigerant coolers, con- 
densers and evaporators — operating at temperatures 
down to -315 F and pressures of 450 psig. TRANE units 
are also used as reversing exchangers in the air separation 
plant where the nitrogen is produced. 

*Plant designed and built by 

Hydrocarbon Research, Inc., New York, N.Y. 


Some well-known firms using Trane 
Brazed Aluminum Heat Exchangers 


Air Liquefaction Plants 
Weirton Steel Company, 
Div. of Natl. Steel Corp., 
Weirton, West Virginia 
Air Reduction Sales Co., 
Chicago, Ill., Butler, Pa., 
Riverton, N. 


Atlantic Refining Co., 
Philadelphia, Pa. 
Pennsylvania Salt 

Manufacturing Company 
of Washington, 

Tacoma, Washington 

Ketona Chemical Corp., 
Ketona, Ala. 
Monsanto Chemical Co., 
Texas City, Texas 
U. S. Industrial Chemical Co. 
Div. of Natl. Distiller & 
Chemical Corp.,Tuscola, ILL. 


Hydrogen Purification Plants 
Spencer Chemical Co., 
Vicksburg, Miss. 
Grand River Chemical Division 
of John Deere & Co., 
Pryor, Oklahoma 


Cooperative Farm Chemicals Assn., 
Lawrence, Kansas 
Grace Chemical Co., 
Memphis, Tenn. 

Atlantic Refining Co., 
Philadelphia, Pa. 
Mississippi River Fuel Corp., 
it. Louis, Mo. 

Northern Chemical Industries, 
Searsport, Maine 
St. Paul Ammonia Products, Inc., 
Pine Bend Plant 
P. O. Box 418 
South St. Paul, Minn. 


450 psig operating 


Trane Brazed Aluminum 


Flexibility, compactness, close temperature control 
aid economical production of high purity ammonia 


ANHYDROUS AMMONIA, 99.99°% pure, containing no 
more than .01°% water, has been produced at Atlantic 
Refining Company’s plant at Philadelphia, Pennsyl- 
vania since July, 1954. 

Plant efficiency and quality of the product are im- 
proved by the use of fifty TRANE Brazed Aluminum 
Heat Exchangers in the cold box—an important part 
of the processing operation. 

These TRANE Exchangers are especially well suited 
for the complicated heat transfer operations necessary 
in the purification of the nitrogen and hydrogen. In the 
process, temperatures go as low as —315 F—with 
operating pressures up to 450 psig. TRANE Brazed 


Aluminum Heat Exchangers can be used for design 
pressures as high as 600 psig. High heat transfer rate 
permits temperature approaches as close as 5 F, thus 
reducing refrigeration power costs. 

More and more modern low temperature gas separa- 
tion plants are relying on TRANE Brazed Aluminum 
Heat Exchangers. Lightweight, compact and efficient, 
these Exchangers help reduce costs, while maintaining 
high production standards. If you have a heat transfer 
problem involving low temperatures, multi-stream 
operation or close approaches, turn to TRANE! Ask 
your nearby TRANE Sales Office, or write direct to 
TRANE, La Crosse, Wisconsin. 
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Company reports. 


Heat Exchangers! 


COLD BOX contains more than 
fifty TRANE Heat Exchangers. 
These lightweight exchangers con- 
sist essentially of alternate layers 
of corrugated aluminum sheets 
between flat plates, making it 
possible to obtain low tempera- 
tures with an economical mini- 
mum of equipment. 


FLEXIBILITY OF TRANE Ex- 
changers makes it possible to 
handle several streams simultane- 
ously in one exchanger unit. 
Either individual cores or multi- 
core assemblies may be headered 
for multi-stream operation, com- 
bining as many as four different 
heat exchangers in one unit. 


For any air condition, turn to 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 


THE TRANE COMPANY. LA CROSSE, WIS. e SCRANTON MFG ODIV., 
SCRANTON. PA. « TRANE COMPANY OF CANADA. LTD TORONTO 
96 U.S. AND 19 CANADIAN OFFICES 
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Scandinavian Caiendar— Between 
8th and 14th Centuries 


English Tables —16th Century 


*©perating time of Ciark Centrifugals 
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Saxon Calendar — 
About 6th Century 
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totais 19 CENTU ES 


Operating experience recorded by Clark centrif- 
ugal compressors totals 1,981 years. Providing 
rugged, reliable service ’round the clock, they 
have compiled this lengthy performance record 
within the actual time of only 10 years. 


When Clark began to build centrifugal compres- 
sors a decade ago, pressures of 100 psi. were not 
considered practical. Today, as a result of Clark 
advanced engineering and design, Clark centrif- 
ugals are operating at over 5,000 psi. From the 
first, they have proved themselves in the field. 


Clark builds two basic types of centrifugals. The 
horizontally split case type is designed for low to 
moderately high pressure ranges. The vertically 
split case type is used for extremely high pressure 
conditions. With capacities ranging from 1,000 to 
more than 150,000 CFM., Clark centrifugals are 


being used in new and ever widening applications 
throughout the world. 


For all the facts about these performance-proved 
compressors backed by Clark’s encyclopedia of 
experience, call your nearby Clark engineer. Or 
write today for Bulletin 150 to Clark Bros. Co., 
1803 Lincoln Avenue, Olean, New York. 


CLARK BROS. CO. 


One of the Dresser Industries 
Sales and service outlets in principal cities throughout the world 


CENTRIFUGAL COMPRESSORS 
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HOW FLEXIDYNE WORKS 


FLOW The “dry fluid’ in Flexidyne is tiny heat-treated steel shot. 
CHARGE A measured amount, called the ‘flow charge,”’ is contained 
in the housing, which is keyed to the motor shaft. Inside 
the housing is a rotor, free to revolve relative to the housing, 
but connected to the load. 
When the motor is started, centrifugal force throws the 
flow charge to the perimeter of the housing, packing it 
between the housing and the rotor, which transmits power 
to the load. Initial slippage is momentary. Housing and 
rotor become locked together and achieve full load speed — remy cg : 
without slip and at 100% elficiency. Here > 


minimize this costly trouble. As a bonus, 
it reduces belt wear and replacement. 
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‘THE DRY FLUID DRIVE 


OFFERS A NEW APPROACH TO 
DIFFICULT DRIVE PROBLEMS...OPENS 
THE WAY TO MULTIPLE SAVINGS! 


IT IS NO LONGER NECESSARY to accept the destructiveness— 
the costliness — of conventional starting in the mechanical trans- 
mission of power! Flexidyne changes that. 


LOOK AT YOUR DRIVES! Are you using expensive oversize or 
high torque motors merely to get your loads started? Are you using 
expensive starting equipment? Are you tolerating high demand 
rate? Are your belt maintenance costs high, because of the shock 
of across-the-line starting? 

HOW ABOUT THE MATERIAL YOU PROCESS—wire, paper, 


textiles? Is your output hampered by breakages that you accept 
as ‘normal production’’? Do you burn up clutches in getting your 

loads up to speed? 
a FLEXIDYNE—THE DRY-FLUID DRIVE—solves these problems— 
(&) and many more! Flexidyne is revolutionary. And so simple! Off 
a: << the shelf availability. Drives or Couplings. Fractional to 1000 hp. 
, ; Ask your local Dodge Distributor or write us for technical Bulletin. 


DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Ind. 


CALL THE TRANSMISSIONEER 
—your local Dodge Distributor. Fac- 
tory trained by Dodge, he can give 
you valuable help on new, cost- 
saving methods. Look in the white 
pages of your telephone directory 
for ‘Dodge Transmissioneer.’ 


8 
Smooth starting and deft spotting are re- A ball mill drive is a tough one. Flexidyne 
quired with this 20-ton crane. Flexidyne not only eases heavy starting shocks here 
accomplishes both—and by so doing saved but eliminates the necessity and the cost of 
$4,000 in electric controls! an oversize motor! 


Flexidyne, accurately set for extra gentle 
starting, solves the problem of thread 
breakage on this textile beam warper— 
vastly multiplying productivity. 
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Because Hastelloy offers such a high degree of corrosion resistance, it’s a natural 
choice for many applications in today’s chemical processes. However, like many 
special alloys, it calls for unusual care and expertness in fabrication. 

In the application illustrated at the left, Vulcan Manufacturing lined a carbon steel 
kettle with nearly four tons of Hastelloy C. This job required not only safeguards 
against cracking but full protection against carbon steel pick-up as well. 

In successfully producing this Hastelloy-lined still kettle, Vulcan has again demon- 
strated a talent to handle the specialized jobs that are more and more becoming a 
aii of today’s process equipment. 

When your plans call for dependable know-how in fabricating key components for 
chemical processes, remember Vulcan Manufacturing. For here’s a talent that mani- 
fests itself in black ink — which we think is the real end product you look for. 


For further information call or write: 


manufacturing 


120 Sycamore Street, Cincinnati 2, Ohio, Dunbar 1-1400 — Designers and builders of process equipment 


Stainless steel... 
Was used in this instance to 
fabricate a bubble cap tower 


Another special alloy was 
employed in the manufacture 
of this complex reactor 


Aluminum too! 

Shell and tube type heat 
exchanger bundle made of 
lightweight aluminum 
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TO PUMPS 


al Safe —with the HPL-C 


interrupter switch—because it will 


Y 


7 


INCOMING 


POWER SWITCHING 


TO LIGHTING 


TO AIR CONDITIONING 


LOCATE INTERRUPTER SWITCHES 
HERE—WHERE THEY BELONG 


PRIMARY VOLTAGE MOTORS 


Cost Less Space Easter to Maintain 


close in on moderate faults. 


SAFE CLOSING RATINGS 


Asymmetrical 3-phase Kva values: 


ahi, Direct TOG-L SNAP, | TOG-L SNAP, 
Voltage or Chain non-current current 
Drive limit fuses limit fuses 
2,400 50,000 150,000 250,000 
4,800 75,000 250,000 500,000 
7,200 75,000 250,000 750,000 
12,000 75,000 250,000 1,000,000 
13,800 75,000 250,000 1,000,000 


Always specify TOG-L SNAP operat- 
ing mechanism for maximum safety. 
Available as optional feature. 
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PSC HIGH VOLTAGE CUBICLES, standard design, indoor or 
outdoor, offer both efficiency and economy. 

SAVE FIRST COST-—Standardized, low-cost PSC cubicles with 
HPL-C fused interrupters, feature sectional main bus—providing 
compact flexibility. PSC means lower cost per feeder than scat- 
tered locations of switches in unit substations. 

SAVE SPACE—With dry type load center transformers, PSC can 
save many square feet of floor space at the unit substation loca- 
tion. They also may be mounted overhead, saving additional floor 
space. 

EASIER TO MAINTAIN—Easily operated, accessible for inspection. 
Can be handled with any maintenance crew. 

PROTECT SYSTEM—Against faults in cables as well as transform- 
ers. 


ADD FEEDERS any time—up to 1200 Amp. total load. 


7 Ask your I-T-E Representative to show you 
the many PSC economies. Data available. 


R&IE EQUIPMENT DIVISION 
|-T-E CIRCUIT BREAKER CO. 


GREENSBURG, PA. 
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Before Luncor, corrosive service required expen- 


Your F C sive high-alloy installations. Now, the very rug- 
ye an ee gedness and dependability you see in the unre- 
touched photo, below, has been put to work in 

hundreds of corrosive applications to bring about 


Wh at p e rfo I ma n ce low initial costs, lower maintenance costs. 
Luncor is the first PVC valve designed and engi- 


neered by a valve manufacturer. Its maintenance- 


free performance has been proved in corrosive 
ecor S I ove services in: 


* PAPER MILLS * PETROLEUM REFINING 
* CHEMICAL PLANTS * SUGAR REFINING 
LU N K Mi * FOOD PROCESSING * WATER TREATMENT 
* BEVERAGE BOTTLING * MARINE INSTALLATIONS 
Let your Lunkenheimer Distributor show you 
LU N CO R PVC the money-saving, high-performance benefits of 
Luncor PVC Valves. For service recommenda- 


tions, ask him for a Confidential Corrosion Service 


Form. Or write: The Lunkenheimer Company, 
Cincinnati 14, Ohio. 


Fig. 2600 Screwed End 
Fig. 2601 Socket End 


125 Ib. W. O. G. 140°F. 
Sizes Y2 to 2-inch 
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YOU GET MORE 
FOR YOUR FLUID 
MIXER DOLLAR 


because we design and 
build the whole unit 


It's simple economics! Philadelphia 
Mixer is the ov/y manufacturer that 
designs and builds the complete unit— 
mixer drive, shafting, impeller and 
coupling. Because we control produc- 
tion and costs, we can afford to give 
you more mixer per dollar. For example: 


Extra large, heavy duty bearings 
throughout. 

Extremely heavy output shafting— 
machined, ground and polished. 
Drives designed with extra strength 
and rigidity to take maximum thrust 
and unbalanced loads. 
Quick-change gear sets for 14 stan- 
dard speeds. 

You don’t pay a premium price for 
these extras—or for the better perfor- 
mance, longer life, lower maintenance. 
You get them as a bonus when you buy 
from Philadelphia Mixer... the only 
source that maintains completely inte- 
grated facilities for mixer design, 
application engineering, manufacturing 
and field service. 


You can select your Philadelphia Mixer 
from six standard models. One to 200 
hp. Special units available to 500 hp. 
Horizontal or vertical motor. Mechani- 
cal seal or packed stuffing box. Paddle 
or turbine type impellers. If you have 
had no direct experience with Phila- 
delphia Mixers, we urge you to consult 
those who have. We'll be glad to 
help you. 


Get the full story on Philadelphia 
Mixers. Write for Catalog A-27. It 
contains complete mechanical a 
information that permits you to make 
a catalog selection of the unit that best 
suits your requirements. Philadelphia 
Gear Works, Erie Ave. and G Street, 
Philadelphia 34, Pa. 


philadelphia 
mixers 


Offices in Principal Cities 
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Low-cost deflection type unit for 
automatic, coritinuous, high 
speed, accurate analysis. De- 
tects one component ina simple 
or complex mixture of gases or 
liquids. Unitized construction 
makes maintenance easy. All 
controls readily accessible on 
front panel. Write for details. 


M-S-A (LIRA) Infrared 
Analyzer (Model 200) 


Single or multipoint cabinets 
designed as alarms or recorders 
are available for detecting or 
measuring low concentrations 
of carbon monoxide in air. Meas- 
urements are based upon meas- 
urementof heat of oxidationwhen 
sampleis drawn through granular 
catalyst. Write for details. 


M-S-A Carbon Monoxide 


Analyzer 


hwed Adaptable for use with any gas 
or vapor of which the explosive 
range, and molecular weight are 
known. Applications extend to 
all industries where combusti- 
ble fluids are employed. Now 
available with remote filament 
heads specifically adapted to 
high temperature applications. 
Write for details. 


M-S-A Combustible 


Gas Analyzer 


Simultaneously uses thermal 
conduction and thermal convec- 
tion to provide simple, accurate, 
physical measurement of a 
single component in a complex 
mixture of gases without inter- 
ference fromotherconstituents. 
Can be used in many gas mix- 
tures. Write for details. 


For precise, continuous meas- 
urement of oxygen content of 
inert and combustible atmos- 
pheres in chemical, metallur- 
gical and petroleum industries. 
Provides means for improving 
safety of utility operations and 
controlling pipeline corrosion. 
Write for details. 


M-S-A Oxygen Indicator 


Detects trace moisture in air or 
gas streams. Operation is based 
on measurement of the heat 
energy exchanged when a gas 
is adsorbed on or desorbed 
from the surface of a solid ad- 
sorbent. Can be calibrated for 
various ranges from O to 10 
parts per million up to several 
percent. Write for details. 


This line-up of M-S-A’ Gas Analyzers can 
help solve your process stream problems 


M-S-A Gas Analyzers have earned a sound reputation 
for on-stream accuracy and dependability while solving 
a myriad of complex control problems. Chances are, 
some of the problems. confronting you now have 
already been solved for others, with one of the basic 
units described above. 


The experience and service we can bring into play 
may provide the breakthrough you're looking for in 
successful process stream control. Our thirty years in 
the business of gas analysis instrumentation are worthy of 
your consideration. Get in touch with an MSA Instru- 
ment Specialist for details, or write for helpful literature. 


INSTRUMENT DIVISION 


MINE SAFETY APPLIANCES COMPANY 


Pittsburgh 8, Pennsylvania 


At your service: 76 Branch Offices in the United States 
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M-S-A Water Vapor Recorder 


See what these NEW filters can do! 


e Economical recovery of valuable material. 
e Simplified disposal of filter cake. 

e Choice of power openings. 

e Rapid self-cleaning devices. 


e Complete automation or push-button control for all 
filtering and cleaning actions. 


If you think cleaning filters is a messy, costly job .. . take a good 
look at one of the new Industrial Vertical Filters. 


The dirty work of cleaning has been changed to a push button 
routine with self-cleaning features like air wash, sluicing devices, 
mechanical shakers and something that has been needed for 
years ... cake discharge outlets where you need them! ' 


Industrial can help you organize a filtration system that fits your 
process like a hand in a glove. You can quickly recover or dispose 
of filter cake in wet, semi-solid or dry form. Filters can be made 
completely automatic or with any degree of manual control 
desired. Arranged in pairs or series, they eliminate down time or 
pressure drop in continuous processing. They are available with 
corrosion resistant linings or temperature insulation jackets. 


Why not look into the advantages of modern filtra- 
tion for your process? Analyses and recommendations 
by Industrial cost nothing...but can lead to better prod- 
uct quality and more economical processing. Write 
or call Industrial to see a qualified representative. 


For more details on 
Industrial Filters, 
ask for Bulletin 111 


INDUSTRIAL 


FILTER & PUMP MFG. COMPANY 
5910 OGDEN AVENUE e CHICAGO 56O, ILL. 
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From Coagulators to Dryers... 
Stainless Steel Protects Copolymer Purity 


Type 316L stainless used extensively 
in Phillips Chemical Company plant 
to prevent contamination, 

minimize corrosion. 


This plant produces a high quality copolymer (Philprene 
synthetic rubber). To insure the purity achieved by care- 
ful processing, all tanks, agitators, troughs, filters and 
dryers are made of Type 316L stainless steel. Even the struc- 
tural supports for mixing equipment are Type 316 to 
eliminate a potential source of corrosion and contamination. 
PROFIT WITH STAINLESS 

Why not profit with the multiple advantages of Armco 
Stainless Steels in the equipment you make or use. Armco 
produces a complete line of standard chromium and chro- 
mium-nickel grades, as well as many special stainless steels 
that provide high strength at elevated temperatures and 
improved resistance to oxidation and corrosion. For more 
information call your Armco Stainless Distributor or fill 


out and mail the coupon. 


ARMCO STEEL 


ARMCO STEEL CORPORATION + 1798 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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Armco Steel Corporation | 
1798 Curtis Street, Middletown, Ohio 
Send me (_] Armco ELC Stainless Steels | 
information on (_] Armco Stainless Steels | 

| 
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ROTARY KILNS 


Traylor Rotary Kiln installation 
in a chemical processing plant. 


Standard roller support made 
with cast steel or forged steel 
rollers mounted on_ forged 
steel shafts. 


Traytor engineers have built hundreds 
of rotary kilns which are now in use 
throughout the world. Put your thermo- 
processing machinery problems in the 
hands of experienced builders —a sure 
way to guarantee swift and efficient solu- 
tions. Write today for bulletin No. 1115. 

Oil reservoir and oiling mech- 
anism distributing oil over 


the shaft in a Traylor Single 
Support Roller Bearing. 


TRAYLOR ENGINEERING & MFG. CO.,1030 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 
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ROTARY FEEDERS PRIMARY GYRATORY Jaw SECONDARY GreatOey 
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Hyprocarson CuHemicats Limirep recently placed 
in operation a Tetramer Plant employing the U.O.P. Process 
at their Grangemouth, Scotland chemical complex. 

Stone & Webster Engineering Corporation, together with its 
affiliate KE. B. Badger & Sons Limited engineered and constructed 
the new plant as well as the existing facilities for the production 
of Ethylene, Ethanol, Isopropanol and Detergent Alkylate. 
Work is now in progress on Polyethylene and Cumene- 
Phenol Plants. 

The charge stock for the Tetramer Plant is propylene from 
the two existing Ethylene Plants. Part of the capacity of the new 
plant is used as a charge stock tor the Detergent Alkylate Plant. 

Stone & Webster Engineering Corporation's world-wide 
experience and client confidence, typified by its long association 


with British Hydrocarbon Chemicals Limited, is at your disposal. 


Write or call us for information as to how our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 


= = 


Today, more and more industrial plants 
are turning to Fuller to solve their prob- 
lems in handling a wide range of dry bulk 
materials. Fuller pneumatic conveying 
systems have gained such wide accept- 
ance within industry because Fuller has 
engineered its equipment for “automated” 
operation. 

When you have a Fuller system, you 
can save thousands of dollars by buying 
in bulk rather than in bags. There is no 


THESE MATERIALS FLOW THROUGH THE AIR 
... With the greatest of ease 


waste in handling. The most stringent 
sanitation requirements can be met. 


Efficient, peak production is assured 
and at far lower operating costs than 
many other types of conveying systems, 
and your maintenance problems are at 
the minimum. Why not write to Fuller 
Company today—we’ll be glad to send 
you descriptive literature showing you 
how Fuller solves many different prob- 
lems in many types of plants. 


PARTIAL LIST OF 
MATERIALS HANDLED 


Alumina 
Aluminum Oxide 
Arsenic Oxide 
Asbestos Dust 
Barite 
Bauxite 
Bentonite 
Borax 
Calcium Carbonate 
Carbon Black 
Catalysts, Petroleum 
Cement, Portland 
Cement Raw 
Material 
Chalk 
Clays 
Coal, pulverized 
Detergent Powders 
Diatomaceous Earth 
Feeds, soft 
Fertilizers 
Flour 
Flue Dusts 
Fly Ash 
Gypsum 
(raw or calcined) 
Lime, pulverized 
Malt 
Ores, pulverized 
Phosphate Rock, 
pulverized 
Resins, synthetic 
Salt 
Silica, pulverized 
Starches 
Sugars, refined 
Talc 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION G-151 
Birmingham Chicago» Kansas City Los Angeles* San Francisco* Seattle 3756 


pioneers in harnessing AIR 
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Why bother with unreliable water supplies? 


fresh water from the 
Cleaver-Brooks Flash Evaporators 


Where sea water is the only source of water, Cleaver- 
Brooks Flash Evaporators are the economical and de- 
pendable answer to fresh water problems. Cleaver- 
Brooks units produce volumes of pure, fresh water from 
the sea... 24 hours a day, month after month... no 
worries about delivery schedules or pipe line failures. 

Cleaver-Brooks Flash Evaporators’ dependable per- 
formance is made possible by an advanced engineering 
principle . . . flash evaporators literally flash water into 
steam. No boiling on heat transfer surfaces, no scale 


or sludge cleaning problems. The result: Low main- 
tenance costs, little downtime. Automatic principles 
give you further savings on operating costs. 

Whatever your fresh water needs, 10,000 gallons per 
day, 500,000 gallons or more, it will pay you to investi- 
gate Cleaver-Brooks Flash Evaporators. 

Trouble-free Cleaver-Brooks Flash Evaporators pro- 
duce pure water more economically than you ever 
thought possible. 

For more information and specifications write to 
Cleaver-Brooks Company, Special Products Division, 
225 Grand Ave., Waukesha, Wisconsin, Dept. CE48. 


4 Cleaver-Brooks Flash Evaporators such as the one pictured 


here will soon be in service in two South American communi- 
ties, each supplying 50,000 gallons of water per day. Thou- 
sands of other Cleaver-Brooks evaporators have been and 
are producing fresh water in 22 other countries. . all over 
the world. 


Cleaver Brooks 


BUILDERS OF EQUIPMENT FOR THE GENERATION 
AND UTILIZATION OF HEAT 
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Recording 
Unit for 
_ Variable 1 


Recording 
Unit for 


Variable 2 


Controlling 


Unit for 
Variable 1 


Controlling 
Unit for 
Variable 2 


Bailey Recorder 
is key to 


“step-by-step” 


automation 


When you are pioneering a new process and 
don’t know all the answers, complete automa- 
tion is seldom practical. The first step is to 
identify your variables and measure them. 
Nothing does this job better than a Bailey 
Recorder. One instrument can record any four 
variables that can be converted to electric or 


pneumatic signals. 


Once you get a better understanding of the 
variables in your process, you will want to add 
controls and feed back your measurements. 
Here’s where the versatility of the Bailey 
Recorder comes into play. For the same Bailey 
instrument you use to record variables is 
designed to accommodate plug-in control units. 


When you use a Bailey Recorder, you can build 
your instrumentation along with your process. 
At the start, you use only the plug-in units for 
recording. Then you add plug-in controls as 
you see the need for them. 


For the complete story of how you can use a 
Bailey Recorder for step-by-step automation, 
see your Bailey Engineer. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1054 IVANHOE ROAD « CLEVELAND 10, OHIO 
in Canada— Bailey Meter Company Limited, Montreal 
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...almost forgotten... because it does its job so well! 


Dependable, year-after-year performance makes a Fisher Dia- 
phragm Motor Valve the preferred control in the power and 
process industries. The Fisher D.M.V. has features not available 
on other brands. The extra thick steel casing, the precision fin- _write for Bulletin E657A. 
ished valve stem, the large capacity and the trouble-free operation 
—these are just a few of the reasons a Fisher gets the nod when 


If you want to know more about 
the ultimate in control—the 
Fisher Diaphragm Motor Valve 


it comes to diaphragm motor valve selection. 


) IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... ISHER: 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England SINCE 1880 
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Texaco Chemical Plant uses acid lines 
of (8) National’ PVC Pipe 


A lube oil additive plant, recently constructed by 
Texaco at its Port Arthur, Texas refinery, employs 
750 feet of normal-impact National Polyvinyl Chlo- 
ride Pipe (Schedule 80). Over 500 feet of this PVC 
Pipe, in diameters of 1 inch and 1% inches, is being 
used to handle a variety of mineral and organic acids 
involved in the lubricating oil additive production 
process. 

Other National PVC Pipe, in diameters of 2 inches, 
3 inches and 4 inches, carries waste water at 120°F 
from the glass-lined neutralizing tank. This water 
also contains acids and other by-products of the 
process. Additional smaller diameter lines of National 
PVC Pipe are employed as treating tower return 


lines, operating at ambient at 40 to 50 psi. 

Tough, rigid, acid-resistant National PVC Pipe 
is available in sizes up to 14” O.D. and in Schedules 
A, 40, 80 and 120. It comes in two types: 

Normal impact — for installations requiring the 
highest chemical resistance attainable, together with 
high strength and excellent creep resistance. 

High impact—for installations requiring excellent 
chemical resistance and a high degree of toughness, 
even at low temperatures. 

For further details, write to National Tube Divi- 
sion, United States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. Ask for 
Bulletin No. 24. *Trademark 


The world’s finest tubular products from the best-known name in pipe—National Tube. 


"es 2 (iss) United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors - United States Steel Supply Division - United States Steel Export Company, New York 
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No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest .. . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 


CuemicaL 7, 1958 


Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America’s Chemcel Plant 


Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 hp down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 
COPPUS ENGINEERING CORP., 
224 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balanced 

30-40 carbon steel shaft 

Oversized double row deep grooved ball bearing 
Stuffing box with metallic packing ring 

Heavy chrome plating of shaft through stuffing box 


3 nozzles always open 


- 
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DE LAVAL ae hydrogen under high pressures 


BARREL TYPE 
REFINERY 


in a reformer at General Petroleum 


Send for new 


Bulletin 0504 


COMPRESSOR 


This De Laval centrifugal recycle barrel 
type compressor is doing a dependable job 
handling hydrogen under high pressures at 
the General Petroleum plant in Ferndale, 
Washington. It takes hydrogen at an inlet 
pressure of 500 psig and discharges it at 
625 psig. The unit is driven by a 1110 hp 
turbine operating at 9900 rpm. 

General Petroleum Corporation is only 
one of many refiners who have specified 


i> 


De Laval Compressors. Whether you need 
to handle light or heavy gases at high or 
low pressures in catalytic cracking, reform- 
ing, alkylation, coking or any similar 
service, it pays to look to De Laval. 
Rugged De Laval centrifugal compressors 
perform dependably in heavy-duty con- 
tinuous operation. De Laval has more than 
40 years of experience in solving gas com- 
pression problems. 


DINING Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 


— 
\ 
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EXOTIC FUELS... 


Metallic dispersions finished in 30 minutes or less, particle 
size as small as two microns, with Cowles Dissolvers. 


Largest Manufacturers have selected Cowles equipment 


Highest quality metallic dispersions can now be easily controlled 
and produced in big volume, making many reactions commercially 
practical for the first time. 

Key to the new method is the unique action of the patented Cowles 
impeller. With rim speeds of up to 6150 fpm, the impeller vanes 
create a zone of intense turbulence and hydraulic shear. The liquid 
es , is moved rapidly through itself until maximum dispersion is 
H obtained. The Cowles thus gives several many very important 
I advantages: 


Versatility — prepares material for many reactions under conditions not 
heretofore possible. 


Finer particle size —gives maximum reaction surface to dispersed 


| elements. 
ws | & More complete dispersion — assures complete homogeneity of material. 
ij | \ ti Greater speed — cuts finished dispersion time substantially. 


af Cleanliness — self-cleaning impeller will not clog with metal. 


‘F- \) Safety — gives the close control necessary with highly active materials. 


Predictable results — laboratory and pilot-plant models provide results 
easily duplicated in larger models. 


New Cowles Dissolvers with properly sealed and specially designed 
Fl roses . drives for metallic dispersions are available for all purposes. In- 
cluded are “package” models in both laboratory and pilot plant 
types, and models for commercial production. All are thoroughly 


Cowles Pilot-Plant Cowles Laboratory 
Sodium Dispersion Sodium Dispersion proven in actual plant operations and represent the broad experi- 
Dissolver Dissolver ence and know-how of our organization — the established leader in 


its field. Specialized engineering assistance can be supplied if desired. 

For complete information write today for Technical Bulletin 
No. 21-1957, “Metallic Dispersions with the Cowles Dissolver.” 

Additional Cowles Dissolver models are available for efficient 
processing of all solid-liquid, liquid-liquid and gas-liquid products. 

Take advantage of the unusual Morehouse-Cowles Processing 
Equipment Application Service at no obligation —for a compre- 
hensive survey of your plant requirements and end products, with 
laboratory assistance and in-plant tests at our risk. 


tee in 423 MOREHOUSE 
Son Francisco, April 13-17, COWLES 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Rd. Henry Grady Bldg. 
Los Angeles 65, Calif. Atlanta, Ga. 
Telephone CApital 5-1571 Telephone LD 554 


Schematic Plant Diagram Convenient lease and time-payment plans ¢ Distributors in principal cities 


5702-R 
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Jeffrey PERMASEAL ldler 


Diaphragm double seal for extra-severe, 


extra-satisfying service 


THIS SEAL KEEPS DIRT OUT 
THIS SEAL KEEPS GREASE IN 


CONVEYING + PROCESSING + MINING EQUIPMENT... 
TRANSMISSION MACHINERY. ..CONTRACT MANUFACTURING 
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Jeffrey Permaseal belt idlers give you 
extra-long service with an absolute 
minimum of maintenance. You can 
see why. The diaphragm double seals 
protect both ends of every roller. 
Grease can’t get out; dirt can’t get in. 

And the positive seal means you 
can add grease to either side of a 
Jeffrey Permaseal idler without 
danger that grease might escape from 
the other side onto the conveyor belt. 
No grease pipes are needed. 

Greater dependability and longer 
life offset slightly higher initial cost. 

Complete facts on the extras you 
get from Jeffrey are available in 
Catalog 909. Write The Jeffrey 
Manufacturing Company, 909 North 
Fourth Street, Columbus 16, Ohio. 
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Did You Ever Hear 400-S-2? 


400-S-2 is a form which details all 
metering variables. It gives us the 
SPECIFICATIONS SUBMITTED BY: . information needed to recommend 


suitable meters for any liquid used 

FOR PROPOS Compant in or around your plant. Write or 

mail the handy coupon, 

tion on following 
cleaning solution used. give intorma' 

Crrade Name). 
Temperature Min 
Rate of Flow 
Presse Min 
Corrosive to Items No. 6? . 


| Pump or Gravity Operauion 


moderate It gravity. state available heed: 


0 0 0 0- 
@ Consistency (Visco bape quantity) . | 12. Strainer 


solide (nature 
Abresive o suspended moisture present? GALLONS 
handled RESET COUNTER TO ZERO BEFORE EACH DELIVE 
asidered and 
contamination (what if any. must be 
al 


Maine 


3. Rate of Flow 
Normal 
Inch 
4. Working pressure be Per AMOUNT PER BATCH 
Normal 
FACING DIAL, oudet of mater is 10 
Gravity of Weight per WHEN _ Front 
Specific Right 


Equipment 
6. Construction of Surrounding 14. Quantiny Control Valve ( 
(a) Pumpe 
©) Piping 
(c) Tanks otc 
Do you use opectal 
Gaskets. Pecking. 


ould like more 
16. 
| meters. Please spectty 
essary to resist corrosion 
metals of stulfing boxes 
special 
contamination ia valves 


to read in 


If it's a liquid...that can be poured or piped 


ROCKWELL CAN METER IT! 


(Corrosive liquids, too!) 


We can’t tell you how to make your product, time and money on repetitive operations. Find 
but we can meter it! For that matter we can out now about the size and type Rockwell 
meter most any liquid used in making or meter that will fit your service needs to a tee. 
processing your product ... and to your’ Write or use the handy coupon. 

advantage. With Rockwell industrial meters CLIP COUPON—MAIL TODAY 
you can batch, blend and control formulas 

with precision. You can guard costly inven- 
tories, control costs. And with Rockwell auto- 
matic quantity control valves you can save 


ROCKWELL MANUFACTURING CO. | 
Pittsburgh 8, Pa. 


Gentlemen 
| am interested in measuring 


(Name of Liquid) 
Pipe Size 


| 
INDUSTRIAL METERS Working Pressure psi Temperature ___°F max. 
L 


Your Nome 


Max. Flow Rate gpm Min. Flow Rate gpm 
another fine product by © 


ROCKWELL 
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Company 


Street. 


City Zone State | 
J 


ROCKW 
1, Process of Oper 
2. Liquid be 
pt 
Concentratic 
Impurities 
njormation on our Remote Registration Unit. 
Size of Pipa now use = 
calculate your ows temperature corrections volume 
Meter should registes volume corrected 10 In this case, | 
meter will be calibrated to alow tor change volume betwees 
the normal (seo Hem 2D and 3 above) operaung temperature al 1 q 
Base temperature if other chan of if registers ore | PLEASE USE REVERSE FOR a 


Studying Costs? If pays to start with a 


Plonct:Wide look at WEIGHING: 


You can lessen the impact of rising costs by making 
sure your scales are doing the best possible job. Re- 
member that weighing today is not a job for isolated 
scales—it’s a vital element in your overall cost con- 
trol system. 

Weight records affect costs, quality, inventory 
control and customer billing. Weighing errors, or 


TOLEDO SCAL 


DIVISION OF TOLEDO SCALE 


NEW TOLEDO 
WEIGHT FACT KIT 


will help you determine 
how well your scales 
measure up as a weigh- 
ing system—help you 
detect weighing losses 
that drain profits. Re- 
quest your kit now. No 
obligation. 


Counting 


BATCHING, 
CLASSIFYING, 
TESTING 


EIGHT RECORDING 


inadequate weight data, can be avoided by having 
the right scales in the right places . . . all carefully 
integrated in a plant-wide weighing system to supply 
basic records on materials received, shipped or trans- 
ferred. Check your needs now! TOLEDO SCALE 
Div. of Toledo Scale Corp., 1403 Telegraph Road, 
Toledo 13, Ohio. 


Headquarters for 
Weighing Systems 


CORPORATION 


0 Electronic 
Remote Digital 
Weights 


0 Electronic Load 


0 Motor Truck 
Cell Scales 


(¥) WE'LL BE GLAD TO MAIL THE LITERATURE YOU CHECK. 
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VEE-BELT DRIVE 


MOTOR PLATFORM 


LUBRICATION 


FINENESS ADJUSTMENT 


q 


LUBRICATION 


DISTRIBUTING 
PLATE 


How Williams Air Separators Work 


18-foot Williams RC Separator being tested Material is fed onto revolving distribu- 
tor plate which sprays material into a 


at plant before shipment. wa 
e. rising air current. Fine material is 
carried upward through the spinner 


: Va blades which permit material of speci- 

WILLIAMS ’ fied fineness to pass through and to be 
i. q precipitated in the outer casing and 

4 discharged as the fine fraction. Coarse 
GEAR LESS ci material from the distributor plate, and 
: ¢ that rejected by the spinner blades, is 

p discharged as the coarse fraction. Just 

one shaft carries all operating parts. 


MECHANICAL Only two sealed non-friction bearings 
: FY: are used. One simple Vee-belt drive 
from motor to central shaft eliminates 
changeable by convenient adjustments, 
2 
For removing fines from coarsely ground mate- 


rial or for making separations of fine material (the 
separations ranging from 20 to 325 mesh), 


20 To 325 Mesh Separations—Trouble-Free Gearless Operation 


and heavy internal construction. Only two anti- 
friction bearings are used. They are enclosed 
in dust-proof and moisture-proof housings. All 
Williams Mechanical Air Separators provide the sizes permit adjustment for wide variation in 
lowest cost, maximum production equipment fineness of separation. Let us send you complete 
is by specific information. 

and no fine delicate screens are employed. Out- : ee 

put is unusually high even for fine separations. 9 Standard sizes. Capacities, Ya ton to 75 tons hourly. 
Construction is heavy duty throughout with WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
heavy steel plate casing, simple gearless drive 2706 North 9th Street St. Louis 6, Mo. 


Hammer Helix-Seal Roller Vibrating Feeders 
Mills Mills Mills Screens 
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Better cell operations 


The technical skills and experienced know-how of the men who operate mer- 
cury cells, are most important factors in low cost chlorine-caustic production. 
Equally important is the superior performance of GLC anodes, which 


are ‘custom made” to individual cell requirements. 


FREE—The cell operation illustrated 
here has been handsomely repro- 
duced with no advertising text. We 
will be pleased to send you one of 
these reproductions with our compli- 


ments. Simply write to Dept. N-4. 


ELECTRODE 


® 
DIVISION 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. OFFICES IN PRINCIPAL CITIES 
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FUTURE GROWTH OF CHEMICAL 


AND INDUSTRIAL PROCESSES 


@ AN ADAMS REPORT 


Number 2 of a Series 


How much water do you need to 
make: a ton of steel? a ton of syn- 
thetic rubber? a ton of bromine ? 
a barrel of beer? 

These are not empty questions. They 
point to a critical problem which 
confronts management today in its 
plans for tomorrow. It is more crti- 
cal than most of us realize... for 
industry today uses as much water 
as all other users. 


Industry’s Needs in 1975 

Water is vital for chemical and 
industrial growth. By 1975, industry 
will require 215 billions of gallons 
daily. That is a 100% increase over 
our current industrial consumption 
... more than we currently consume 
for all uses combined. 


Competing for this water will be 
irrigation farmers and the general 
public. Their combined needs by 
1975 will be up 40 billion gallons 
a day ... possibly even more. , 


What is the Supply Picture 

More than 40% of the communities 
in the United States already have a 
critical water supply problem. Yet, 
to meet the 1975 needs, our supply 
must be expanded by 50%, at an 
estimated cost of $50 billion. 


Indications are that industry is 
going to have to bear its part of 
this cost. Certain communities are 
already moving to place flat water 
rates on all users... regardless of 
the volume used. Other groups are 
demanding a national water policy 
with full Federal Government regu- 
lation of natural sources. 


Chemical Industry's Stake 
Shortage of water can be a most 
serious threat to the expansion 
hopes of the chemical industry. A 
glance at the following table shows 
why. You need approximately: 


20,800 tons of water per ton of Bromine 
2500" ” ” Synthetic rubber 
830 ” ” Viscose rayon 

300 ” ” Newsprint 

208 ” Smokeless 
powder 

g” ” Coke from coal 


While process refinements may be 
able to reduce slightly the amount 
of water needed for each product, 
the gains will be minor. 
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Difference Between 
Use and Consumption 


This is best illustrated by the water 
needed to make a ton of steel. The 
industrial average is 65,000 gallons 
(271 tons). In the past, 65,000 gal- 
lons of water flowed out of a river 
through the steel mill and back into 
the river again for each ton of steel 
made. In this case, use and consump- 
tion are one and the same thing. 


On the west coast, a large steel mill 
now requires only 1,100 gallons of 
makeup for each ton of steel pro- 
duced. This steel mill has its own 
recirculation system which holds 
several million gallons of water. 


This water is recirculated at a rate 
equal to 65,000 gallons per ton of 
steel produced. The only water 
consumed is that lost due to evapor- 
ation or through leakage. Thus, net 
consumption has been reduced 
to 1,100 gallons. 


Two Bulletins Available 


One of the most important pieces of 
equipment in a recirculation system 
is a filter. Where high quality pro- 
cess water is needed, diatomite filters 
will provide an effluent second only 
to distilled water. Bulletin 651, 
released by the R. P. Adams Com- 
pany, Inc., 207 E. Park Drive, 
Buffalo 17, N. Y., covers this type of 
industrial water filter. 


A second publication, Bulletin 909, 
covers an Automatic Water Filter 
which is frequently used in recircu- 
lation systems where the water is 
used for less critical applications. 
This bulletin is also available on 
request from the R. P. Adams Com- 
pany at the above address. 


By the way, it takes almost two tons 
of water to brew a barrel of beer. 


NEED A FILTER 


FOR CORROSIVE LIQUIDS @ 


Adams CFR are 
rubber lined filters 
which meet corro- 
sion problems which 
require this type 
construction. Where 
lead lining is a 
must, the Adams 
CFL filter will meet 
your needs. Each 
tubular element of 
either filter may be 
removed individu- 
ally for inspection, 
or replacement. 


Adams CVF Filters 
are available in car- 
bon steel, stainless 
steel, Monel and 
Nickel construction. 
Also constructed 
with submerged 
head for personnel 
safety and with 
outer jacket for use 
with steam or 
refrigerated coolant 
to maintain desired 
temperature. 


7 All Adams Filters provide safe cleaning without disassembly by a sudden, high 


velocity reverse flow of backwash liquid. 


Do you have a filtration problem where corrosive liquids must be given a high 
polish? Where there is danger to personnel? Where there is a problem of temp- 


erature control? 


The R. P. Adams Company has a line of filters which will solve any one of these 


problems ...or a combination of all. 


We may not have the answer to your specific problem, but the chances are we do. 
For the fastest action, we suggest you use the coupon below, or write for Bulletin 


431 on your company letterhead. 


R. P. ADAMS COMPANY, INC. 


A-58 


207 E. PARK DRIVE — BUFFALO, 17, NEW YORK 


We have a problem involving the filtration of corrosive liquids. Please send us your Bulletin 431. 
Also, ask your local representative to call on us. 


Name 


# RECIRCULATION MAY BE KE 
af 
if 
| 
hon 
| 
RP. ADAMS COMPANY, INC. 
| 
| 
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Steam 


name the way you want them! 


TYPE A 


Nicholson can supply your steam traps, exactly as 
you want them . . . for any service, any condition. 
Name the size, material, pressure, capacity you 
need. Types A, D, C are the ones you’ll most 
likely use. Make your selection. 

Sizes: A—from 14” to 1’. D—from 14" to 34”. 
C—from 14” to 2”. 

Materials: Cast Iron, Cast Steel and Bronze. 


Pressures: A and D—Vacuum to 200 lbs. C-—- 
Vaertum to 300 lbs. 

Capacities: From two to six times greater orifice 
area and capacity than other traps of compa- 
rable size. 


TYPE D 


TYPE C 


Why wonder about your steam traps . . . when you 
can get Nicholsons exactly as you need them for 
your own applications. Nicholson traps are simple 
in design, have only one moving part... a valve 
that dischargescondensate and prevents steam loss. 


You get faster warmup, with high air-venting 
capacity. You eliminate costly leakage, with a 
powerful shut-tight valve action. You get a trap 
that’s service-tested, when you specify Nicholson. 
You can try one... without obligation! W. H. 
Nicholson and Company, 12 Oregon St., Wilkes- 
Barre, Pa. Sales and engineering offices in 98 
principal cities. 


of Wilkes-Barre 
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Square D Vertical Action Magnetic Starters Sizes 0,1,2,3,4 and 5 


ONLY SQUARE GIVES YOU 


1 QUICK INSTALLATION! 


No groping or fumbling. Square D gives you lots of 
wiring space, plenty of knockouts, handy and clear- 
ly marked pressure wire connectors. 


2 TOP PERFORMANCE! 


No needless downtime from coil burnout, mechani- 
cal binding, contact freezing. Square D gives you an 
extra-capacity magnet with a tough and cool- 
operating encapsulated coil to handle additional 
poles and interlocks—a guided single moving part 
—big silver cadmium-oxide contacts with strong 
finger springs — arcing yokes on larger sizes. 


3 REAL OVERLOAD PROTECTION! 


No change in trip characteristics because of mis- 
matched parts supplied separately for field assem- 
bly, no distortion of heater in installation. Square D 
gives you melting alloy unit construction—factory- 
assembled and individually tested for bull’s-eye 
accuracy. Also bi-metal and magnetic designs for 
automatic reset or adjustable trip applications. 


SQUARE 
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4 EASY INSPECTION 
and MAINTENANCE! 


Nostarter is “maintenance-free.” But Square D makes 
the job easy. Inspection is a breeze. You don’t have 
to remove wiring for contact replacement or take 
the starter out of the enclosure to change coils. 


5 WIDE-RANGE ADAPTABILITY! 


No need for excessive inventories to avoid costly 
waiting for non-standard arrangements. Square D 
provides “off-the-shelf” kits for changing contacts 
and coils, adding pushbuttons, selector switches, 
and up to 4 double-throw auxiliary circuits. 


Send for the COMPLETE Story! 
Square D Company, Dept. 27, 


4041 North Richards Street, Milwaukee 12, Wisconsin 
Please send me your new bulletin with detailed proof that 
Square D offers me my best starter investment. 


Name 


Company. 


Address 


Zone___State 


City. 


COMPANY 


| 


Photo Courtesy Bakelite Company 
Where packed columns were to operate at elevated temperatures 
(above 250°F-300°F) or with corrosives which attack ceramics, 
the engineer has been decidedly limited in his choice of tower. 
packings and tower support plates. 


Now, as a result of the joint efforts of The U. S. Stoneware Co. 
and the National Carbon Co., Intalox Saddle packing and “Gas- 
Injection Weir-type” Support plates are available in carbon—to 
function in that portion of the spectrum where metals and ceramics 
are unsatisfactory. 


Because both the Intalox saddles and the Weir-type Support plates 
are all carbon—with no extractable binder—such diverse corrosives 
as alkalies, sulphuric, hydrochloric, phosphoric, hydrofluoric acids 
and hot dichlorbenzene offer no problem. 


Now, in carbon, are all the advantages that characterize Ceramic 
Intalox Saddles: low pressure drop, high flooding limits, higher 
mass transfer coefficients, lower HTU. Now, in carbon, is a pack- 
ing support plate that provides negligible pressure drop since it 
provides better than 50% free space under actual operating con- 

ditions. These newer developments are just two more 


reasons why chemical engineers with problems in packed 
tower design, say—“Consult U. S. Stoneware first.” 
Do You Have These 


Engineering Bulletins? 


Bulletins $-29, TP-54 and TA-30 contain help- SD —, 
ful data on tower packings, tower support a) SS" 


plates and distributors. Free on request. W E 
S. STONEWAR 


AKRON 9,OHIO it 
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Chemical Engineering 


Now: Inco gets pure nickel directly from NiS........ 


This new process eliminates the need to make metallic 
nickel electrodes. Thus, it bypasses the usual costly high- 
temperature sintering and smelting steps. 


This fractionating tower wins pure sulfur 
‘ Sulfurmen are taking a second look at a once-frowned-upon 
APRIL 7, 1958 route to pure sulfur, as Inco cashes in on a novel engineer- 


ing setup —offshoot of adjacent Ni unit. 
Department Index 


Chementator ... Dow eyes the weather as a design aid 

Processes & Technology 
Calendar .... 

Chemical Products 


Process Equipment 
Cost Index 


Economics 


Now. with a company-owned weather bureau on tap, Dow 
Chemical engineers say it really gives them a hand in 
ticklish plant design and layout problems. 


Microwaves trigger Mathieson’s water supply 
From a river source, microwave tone signals are now used 
to spirit away just the right amount of water for a filtration 
plant- over a span of 3}-pipeline miles. 


Separation tools make packaging debut 
Molecular sieves star in a new role as Linde lets them tame 
a volatile liquid catalyst—used to cure vinyl silcone rubber 
into a convenient paste: easy to market. 


Unusual plug: one solution to many problems... 


Bituminous Coal Research, Inc., Columbus, Ohio, has come 
up with a new discharge hopper which exploits a “plug” 
to improve the flow of solids from storage bins. 


CPI Profit Picture: Could be better 
Same story in many fields: they sell more; pocket less. With 
a lag in market growth and a flood of new production capac- 
ity, CPI firms are charting balky profits. 
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The P-K Vacuum Tumbler Dryer 


Completely integrated vacuum 
drying system using P-K Vacuum 
Tumbler Dryer Blender. 


Side view, showing vacuum pump, 
condenser and related compo- 
nents. Note compact arrangement 
and short lengths of piping. wy 


A faster, better way to vacuum-dry heat sensitive materials 


The remarkably fast drying action of the P-K Vacuum 
Tumbler Dryer —a fraction of the time required by conven- 
tional methods—is partly accomplished by baffling in the 
jacket, which circulates the heating medium uniformly 
around the containing vessel. In addition, rapid generation 
of vapors produces a scrubbing action on the walls of the 
blender, improving the heat transfer rate to a marked degree. 

These factors, important as they are, do not tell the 
whole story. The P-K Dryer operates at optimum efficiency 
when it is part of a completely integrated, factory engi- 
neered system, instead of an on-site assembly of component 
parts and piping—which increases the cost and impairs the 
attainable benefits. For heat senstive material drying, in a 
closed system, there must be a perfect balance of jacket 


Patterson 


Chemical and 


Executive offices and plant: East Stroudsburg, Pa. 


Process Division 


P-K ‘Twin Shell’ Blenders Heat Exchangers ¢ Packaged Pilot Plants 


P-K Lever-Lock Doors « P-K Cone and Ribbon Blenders 


Kelley 


circulation, vapor filter, vapor line, compact piping, vacuum 
line, vacuum pump and effective controls. 

These essential relationships P-K provides, including fac- 
tory designed supports to house the entire operation. The 
illustrations show a unit used in P-K’s Customer Service 
Laboratory to pre-test the specific requirements of your 
formulae. You are urged to use this service without cost 
or obligation. Similar integrated units can be designed for 
your needs in capacities from 1 to 150 cubic feet. 

Use the coupon to secure Data Sheet No. 1530. Better 
yet, contact our Customer Pre-test Department for a test 
if your heat sensitive formulations are difficult to produce 
rapidly, satisfactorily—and economically. 


Patterson-Kelley Co., Inc. 

1504 Hanson Street 

East Stroudsburg, Pa. 

Send me the information on vacuum drying checked 
below: 

(1 Data Sheet No. 1530 

( P-K pre-test of our product 


Company. 


Street Address__— 


April 7, 1958—CnemicaL I.NGINFERING 


\ 
& 
= 
| 
t 
| 
52 


DEVELOPMENTS... 


APRIL 7, 1958 


v Low-temperature carboniza- 


tion of Wyoming coal is 
aim of newly organized 
group, Columbia Western 
Corp. Plans call for invest- 
ment of $1.75 million in 
plant to process 1,000 tons/ 
day. 


/ In addition to Alkar (see 


item at right), UOP has 
just announced the Bu- 
tamer process for convert- 
ing normal butane to iso- 
butane over a_ specially 
prepared Pt catalyst. Iso- 
butane is needed in in- 
creasing quantities for 
production of alkylate 
gasoline. 


/ Nepheline, a mineral much 


lower in alumina content 
than bauxite, is now be- 
ing used for commercial 
aluminum production in 
Russia. Coproducts of 
nepheline processing are 
portland cement, various 
sodium and potassium 
chemicals. 


Chementator 


C. H. CHILTON 


Petrochemical entree for small refiners 


An economical way for the small petro- 
leum refiner to upgrade the 8-10 ethylene- 
propylene content of refinery offgases has just 
been offered by Universal Oil Products Co. 

Rather than separate the olefins from the 
main gas stream by means of expensive ab- 
sorption-refrigeration-distillation equipment, 
UOP proposes to treat the entire gas stream 
with benzene. This would alkylate the olefins 
to ethyl benzene and cumene, which are then 
easily separated from the unreacted gases. 
Alkylation takes place in fixed-bed reactors 
over an unidentified, ‘completely solid 
catalyst. 

Eastern States Petroleum & Chemical 
Corp., Houston, has been studying the new 
process—which UOP has named the Alkar 
process—for a number of months but has not 
yet reached a decision. Main drawback right 
now, says the company, is that the only big 
outlet for ethyl benzene is in making styrene, 
so that a decision to put in the Alkar process 
actually involves the more basic decision to go 
into styrene production. 

UOP estimates that as much as 1.5 billion 
lb. yr. of ethylene is now being burned as re- 
finery fuel in the U.S. 


Urea process eliminates drying step 


A big problem in making urea—control 
of biuret content of the prilled product—may 
be solved by recent improvements in the Mon- 
tecatini process. 

The process changes are already in effect 
in a new 200-ton/day plant in Japan (Ube In- 
dustries Ltd.), which started up last October, 
and will be incorporated in the 100-ton/day 
plant Spencer Chemical is now building at Hen- 
derson, Ky. 

Montecatini claims that its process can 
now evaporate urea solutions to such a low 
water content (less than 0.8%) before prilling 


(Continued on page 56) 


of Micron 


Size Particles 


In the production of extra fine 
grade bentonite clay . . . a large mid- 
western chemical company makes 
skillful use of the effectiveness of 
Merco Centrifugal Separators in 
classifying micron size particles. 

In this beneficiation process, the 
clay, after a primary rough cut, is 
fed to a Merco A-24 Centrifugal Sep- 
arator for secondary classification. 
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Final cut is made in a high speed 
Merco Model C-30 Centrifuge which 
produces the consistently high qual- 
ity end product. 

The Merco Centrifuge, incorporat- 
ing the unique return flow principle, 
can continuously handle the 5 basic 
separations . . . concentration, clari- 


fication, washing, soluble recovery 
and classification .. . on a 24 houra 
day, 7 day a week basis. 

For more details on the complete 
line of Merco Strainers, Centrifuges 
and Screening Centrifuges, just drop 
a line to Dorr-Oliver Incorporated, 
Stamford, Connecticut. 


Merco — T.M., Reg. U. S. Pat. Off. 


DORKRCO 
CORPORATE D 


WORLD-WIDE RESEARCH + ENGINEERING + EQUIPMENT 


From left to right in flowsheet order are Merco Rotary Strainer 
monitoring feed to Merco A-24 Separator; Model C-30 
Centrifuge is shown to right behind which is Merco CX-16 
Centrifuge classifying hectorite in same manner. 
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CHEMENTATOR .. . 


so that subsequent drying of prills is unneces- 
sary—and do it while keeping critical biuret 
content below 1%. 

Secret is to use lower-than-usual operat- 
ing pressure and temperature and low resi- 
dence time in the concentrator. Temperature 
is 135C. and pressure is less than 0.1 atm. 
Control of this step is rather touchy, however, 
inasmuch as too low a temperature can cause 
premature crystallization of the molten urea. 

Prilled urea may reach a 2-4 biuret con- 
tent and can’t be used for certain applications, 
such as pineapple crops. Biuret can be practi- 
cally eliminated, of course, when making 
crystal urea, but this procedure is more expen- 
sive than prilling. Besides, crystal urea is not 
suitable for direct application to the soil in 
solid form. With Montecatini’s new technique, 
urea producers may be able to have their cake 
and eat it too. 


Two-stage stripping nets high yields 


Dephenolized 


Phenolic liquor 
liquor 
Stripped 
Extractor light oi! 
Strong solvent 
NaOH 
Stripper 
Sodium Weak 
phenolate NaOH 


Successfully achieving what at first ap- 
peared to be two mutually exclusive objectives, 
Allied’s Wilputte Coke Oven Div. will soon 
move its process for removing phenol from 
coke-oven liquor into its second big commer- 
cial application. A 250,000-gal./day unit now 
being engineered for Semet-Solvay’s Buffalo 
plant will incorporate—and extrapolate—valu- 
able operating experience gained this past 
year in Weirton Steel Co.’s 200,000-gal. day 
installation. 

Wilputte’s process dephenolizes ammonia- 
cal liquor by extraction with aromatic light oil 
in a Podbielniak centrifugal contactor, then 
recovers the phenol as saleable sodium pheno- 
late by stripping the solvent with caustic soda 
solution in another centrifugal machine. Caus- 


tie concentration greatiy influences process 
efficiency ; with dilute caustic, phenol removal 
is high, but the phenolate produced is much 
too dilute. 

Solution to this dilemma lies in two-stage 


stripping. Strong caustic solution (29% 
NaOH) is added at the suction of the pump 
which feeds phenol-rich solvent to the strip- 
ping contactor. Although quickly rejected by 
the contactor, the strong caustic has already 
done most of the stripping job. The rest of 
the phenol is picked up by a weak (10‘~) 
caustic stream fed to the other end of the 
contactor and traveling countercurrent to the 
solvent flow. The combined aqueous streams 
contain about sodium phenolate (a sati-s- 
factory concentration) and represent about 
99°~ recovery of phenol. 

Wilputte engineers are setting their 
sights a bit higher on the Semet-Solvay job. 
Instead of 29% and 10% NaOH, they plan to 
try something like 35%. and 5%. In this way, 
ihey hope to boost phenol recovery to 99.5% 
and sodium phenolate concentration to as high 
as 40%. 


New way to react liquids with solids 


Use of a rotary filter as a liquid-solid re- 
actor or contacting device, rather than as a 
separation tool, may grow out of work now 
going on in Louisiana State University’s chem- 
ical engineering laboratory. 

In a research project sponsored by Na- 
tional Council for Stream Improvement, 
Herbert Berger, the council’s Southern resi- 
dent engineer, is setting up a 1-ft.-dia. by 
1-ft.-face precoat filter which will pass kraft 
pulp bleachery waste through a cake of 
hydrated lime. Earlier work with stationary 
porous glass filters showed that organic color 
bodies in the waste react at the surface of the 
cake, forming a thin, relatively dry layer 
which can be readily doctored from the sur- 
face, renewing it for further reaction. On a 
commercial scale, the lime-organic product 
would go to the kraft mill’s lime kiln, where 
the organics would be burned off and the lime 
used in the pulping process. 

Although color is not a critical problem in 
kraft mill wastes today, says Berger, it could 
easily become more important in the near 
future. Accordingly, the kraft industry is 
showing considerable interest in the LSU 


(Continued on page 58) 
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General Chemical announces its 


THIRD PLANT! 


Now Nitro, W. Va.Q 


BATON ROUGE, LA. 


Construction is now underway for General 
Chemical’s third hydrofluoric acid plant. Pro- 
ducing both aqueous and anhydrous acid, it 
will augment the company’s already extensive 
HF capacity at Baton Rouge, La., and Marcus 
Hook, Pa.—and assure ample reserves to meet 
industry’s needs for the foreseeable future. 


Your Most Dependable 

Source of Supply for HF 
General Chemical is the only supplier offering 
shipment from more than one producing loca- 
tion. In addition, it has five HF stock points 


GENERAL CHEMICAL DIVISION 


Make General Chemical your HQ for HF! 


at Buffalo, N. Y., Chicago, Ill., Cleveland, O., 
El Segundo, Calif. (Los Angeles), and Pitts- 
burgh, Pa. 


Also important to you is General Chemical’s 
integrated raw materials position—your best 
protection against interruptions of supply. 
General owns and operates its own fluorspar 
mines and mills, and sulfuric acid plants. These, 
together with multiple, high-capacity HF 
plants, plus strict quality control all along the 
line, make General your most dependable source 
of supply for hydrofluoric acid. 


First For Fluorine Chemicals 


40 Rector Street, New York 6, WN. Y. 


Offices 


Detroit * Houston Jacksonville Kalamazoo Los Angeles Milwaukee * Minneapolis ¢ 


San Francisco ¢ St. Louis ¢ Seattle ¢ 
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Kennewick, Vancouver and Yakima (Wash.) In Canada: The Nichols Chemical Co., Ltd. * Montreal * Toronto * Vancouver 


HOOK, PA. 


hemical 


a 


CHEMENTATOR ... 


work. Meanwhile, Berger expects to deter- 
mine in his upcoming experimental program 
optimum values for such variables as cake 
thickness, particle size, depth of cut per pass. 


Fast action thwarts Ni-Co equilibrium 


For several years Sherritt Gordon Mines, 
Fort Saskatchewan, Alta., has been winning 
cobalt and nickel via hydrogen reduction 
(Chem. Eng., June 1952, p. 164). Now it has 
added a new process twist that neatly side- 
steps chemical equilibrium limitations and 
gives cobalt of higher purity than previously 
possible. 

In final cobalt-producing steps, nickel is 
removed from a 50-50 solution of cobalt and 
nickel diamine sulfates by preferential hydro- 
gen reduction in presence of ammonia at 350 
F. and 500 psi. Under these conditions, how- 
ever, the solution in equilibrium with the 
solid Ni phase has a Co:Ni ratio of 100, yield- 
ing upon further reduction a cobalt metal with 
an impurity of at least 1% Ni. 

To get around this purity limit, SG now 
seeds the mixed sulfate solution with a spe- 
cially prepared nickel powder. With con- 
trolled ammonia addition, most of the nickel 
in solution is reduced first and deposits on the 
nickel seeds. Further ammonia addition then 
reduces some of the cobalt, depositing on the 
seed particles a surface coating that is pre- 
dominantly cobalt. To restore equilibrium 
with this new “cobalt phase,” more nickel 
plates out and Co:Ni ratio in solution quickly 
rises to as high as 1,000. 

Of course, the solution would soon return 
to stable equilibrium with the metal phase, but 
SG draws off the cobalt-rich liquor as fast as 


possible when optimum reaction point is 
reached. Cobalt produced by this technique 


contains only 0.4% Ni and meets normal spe- 
cifications, 


Sulfur from sour gas hits fast pace 


With the world’s largest sulfur-from- 
HLS plant (600,000 tons /yr.) now in the mak- 
ing in France, Mexico’s second place in world 
sulfur production is threatened. Until last 
year an importer of as much as 300,000 tons 
yr., France will soon turn out enough sulfur to 
feed an export trade as well as meet its own 
internal needs. Within the next five years, 
annual capacity may exceed 1,600,000 tons. 


The new plant at Lacq, France, dra‘ on 
recently discovered great reservoirs of sour 
(15-17%) natural gas. First of three stages 
of development is now on stream with an 
output of 225 long tons/day. Three more units 
of the same size, now being built, will be in 
business by July, while still a third stage, con- 
sisting of two 500-ton/day units, is being 
planned for completion by next April. Each 
of these 500-ton units will be larger than any 
existing U. S. sulfur recovery plant. 

The Lacq plant is designed and built by 
Ralph M. Parsons Co., Los Angeles, and Heur- 
tey et Cie., Paris, for Societe Nationale des 
Petroles d’Aquitaine. 

Sulfur producers are also watching prog- 
ress in western Canada on another Parsons 
project — a 235,000-ton/yr. recovery plant 
being built for British American Oil Co. First 
of three stages, completed in January 1957, 
produces 225 tons day; a second step to be 
completed by September consists of two more 
225-ton/day units, and a final stage will add 
another 225 tons day. 

Not to be sneezed at is the growing im- 
portance of U. S. sulfur production from 
H.S. Current production from this source is 
at the 500,000-ton yr. level (about 7.5°) of 
total U. S. sulfur production) and is expected 
to double by 1962. 


Soft balls outgrind hard ones 


Hard ball or soft ball? In ball mill grind- 
ing operations, it can make a difference. 

American Metal Climax has found in 
repeated long-term tests with full-scale equip- 
ment that soft balls do more grinding per unit 
of time and per unit of power consumed than 
do hard balls. In tests comparing 3-in. balls 
of forged carbon steel (BHN = 3886) with 
balls of forged hard alloy steel (BHN 575), 
the softer balls consistently showed an ad- 
vantage of about 6% in tons/hr. output. 

The difference in grinding rates may be 
accounted for by the natures of the ball sur- 
faces, postulate Climax enginers. Soft balls 
develop a rougher surface after a bit of wear, 
probably giving a greater nipping effect than 
the smoother hard balls. 

The greater wear rate of soft balls, how- 
ever, can be a liability. Steel consumption per 
ton of material ground was 24% greater for 
the soft balls. 


For more on DEVELOPMENTS.......... 60 
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SHELL 


TOLUENE | 


SHELL 
CYCLO-SOL 53 


PERCENT EVAPORATED 


SHELL AROMATIC SOLVENTS 


ee with a variety of evaporation rates’ 


Typical properties are given in the booklet shown. Write for a copy. 


SHELL TOLUENE 


. for applications wherg very fast 
evaporation and high solvency are required. 


SHELL CYCLO-SOL’ 53 


.. an excellent solvent with higher flash point 
and slower evaporation rate than xylene. Recom- 
mended for baking finishes and flow coating. 


*Registered Trademark 


SHELL XYLENE 


.. has an exceptionally narrow distillation 
range, is slower drying than toluene. 


SHELL TS-28 SOLVENT 


. .a still slower drying aromatic concentrate 
of medium high solvency. Recommended for 
baking finishes and flow coating. 


These Shell solvents cover a very wide range of evaporation rates. Their individual 
characteristics satisfy specific requirements in a great variety of formulations. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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PROCESSES & TECHNOLOGY croxan 
Electrolysis Wins Bigger Job in 


Sulfide to Metal 


Anode releases nickel 
ions, metal impurities 
and sulfur sludge. Af- 
ter purge, electrolyte 
gives up pure nickel. 


Electrolytic nickel 


Purified 
electrolyte 


+- - 


Electrolytic cells 


Anode scrap 


,Cake 97%S 


impure anolyte 


Impure 
molten 
sulfur 


Steam 
>. 


Melting 


Filter 


Coke to 
secondary 
sulfide 
anodes 


Sulfide Anode Cancels Sinter and Smelt 


Without need for met- 
al anodes, nickel refining 
process eliminates two, ex- 


pensive, time-consuming, 


high-temperature steps. 


International Nickel Co. of 
Canada really hit the jackpot at 
its Port Colborne, Ont., plant 
when it brought on stream a 
new process that electrolyzes 
nickel sulfide directly to 99.9% 
nickel. 
Nickel Shortcut—As disclosed 
recently by L. S. Renzoni, R. C. 
McQuire and M. V. Barker in a 
paper given at the annual meet- 
ing of the American Institute of 
Mining, Metallurgical and Pe- 


troleum Engineers in New York, 
Inco’s process eliminates need 
for producing metallic nickel 
electrodes as a prerequisite to 
final electrorefining of pure 
nickel. 

By electrorefining nickel sul- 
fide anodes directly to pure 
nickel, Inco bypasses high-tem- 
perature sintering and smelting 
of nickel sulfide formerly re- 
quired to produce metallic elec- 
trodes. And sludge from elec- 
trolysis of sulfide anodes yields 
income-producing elemental sul- 
fur (see opposite page), selenium 
and cobalt. 

Operation of the refinery’s 
1,600 electrolytic cells remains 
essentially unchanged, save for 
the substitution of sulfide anodes 
for metallic ones. Purity of the 


refined nickel is the same high 
99.9%. 

> Corrode Smoothly — During 
electrolysis, the sulfide anodes 
corrode even more smoothly than 
their metallic counterparts, ac- 
cording to the reaction: 

Ni,S, —3Ni** + 2S + 6e 
As the anode corrodes, sludge 
builds up within the dynel anode 
bag to twice the original volume 
of the anode. During this period, 
cell voltage rises from 2.3 v. on 
the first day to about 4 v. near 
the end of anode life. 
> Profit From Sludge—The volu- 
minous anode sludge adheres to 
the uncorroded remnant of the 
anode as a 4-in. cake. Separation 
of sludge from anode scrap is 
semi-automatic: Bags are re- 

(Continued on p. 62) 
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Steam 150 psig. 


Nickel Refining Process 


Steam 0 psig. 


Bubble-cap trays strip sulfur vapor 
selenium, deliver 
product for pulp-mill use. 


high-purity 


Aa 


Water--~-3z 
‘| Surge tonk 
cooler 
Sulfur 
to 
Tower Purifies Sulfur ae market 
furnace 


Selenium 


20 % Selenium 


Cooler 4 
refining 


Nickel Process Pioneers Sulfur Distillation 


For the first time, a 
fractionating tower wins a 
job purifying elemental 
sulfur. Residual impurity 


is less than 5 ppm. 


As an offshoot of its new nickel 
electrorefining process (see story 
opposite), International Nickel 
operates a unique sulfur purifi- 
cation distillation. Not only does 
this purification step embody 
some novel engineering, but it 
also makes a real contribution to 
sulfur technology. Up to now, 
sulfur men have considered dis- 
tillation a dubious route to pure 
sulfur. 
> Roasting Is Out — Most Ca- 


nadian sulfur (used primarily in 
sulfite pulping) comes from 
Canada’s metallic sulfide ores. It 
separates from impurities as 
pure SO, during roasting as- 
sociated with regular metal-re- 
covery operations. 

But Inco couldn’t economically 
use the roasting technique to rid 
its elemental sulfur of 0.15% 
selenium content in order to meet 
pulpers’ purity requirements. 
Shipment of SO, gas costs con- 
siderably more than to ship an 
equivalent amount of elemental 
sulfur. So, Inco had to find a 
way to produce pure elemental 
sulfur. 
> Distillation Wins — Because 
the boiling points of sulfur (830 
F.) and selenium (1,270 F.) are 
so far apart, distillation seemed 


a good way to get pure sulfur. 
With help from Blaw-Knox, Inco 
hurdled the many engineering 
roadblocks between conception 
and commercial reduction to 
practice. 

Inco’s 5-ft.-dia. distillation 
column stands 98 ft. high, holds 
60 bubble-cap trays. Fabricated 
from Type 309 stainless steel, it 
operates with a 2.5 reflux ratio. 

Impure molten sulfur at 275 F. 
feeds into the column at an 8,000 
lb./hr, rate. Sulfur vapor leav- 
ing the top contains only 5 ppm. 
selenium and is low in ash, bitu- 
mens and acid. 

Selenium at 20% concentra- 
tion is tapped periodically from 
the reboiler and sent to Copper 
Cliff, Ont., for recovery of pure 
selenium. 
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MOLTEN nickel sulfide pours from 
mobile ladle into anode molds. 


Sulfide Anode 

(Continued from p. 60) 
moved and cleaned, anode scrap 
crushed, and sludge separated 
from scrap by wet screening. 

Anode slime slurry is filtered 
and washed, removing anolyte. 
At this point the analysis runs: 
Elemental S, 97%; sulfide S, 
0.7%; Fe, 0.6%; Cu, 0.3%; Se, 
0.15%; Ni, 1.25%. Melting and 
filtering gives a filtrate which is 
processed for sulfur and sele- 
nium (see accompanying story). 

Filter cake, containing 50% 
sulfur and the metal values, is 
presently being treated by proc- 
ess formerly used for metal- 
anode residue. Pilot plant studies 
are now underway for remelting 
the cake and casting into sec- 
ondary sulfide anodes for metal 
recovery. 
>» Making the Anodes — Al- 
though performance of the sul- 
fide anodes is equal to metallic 
anodes, casting the sulfide anodes 
isn’t quite as easy. 

In laboratory tests, when cast- 
ing small sulfide anodes, experi- 
menters noticed a faint crackling 
sound as anodes cooled. These 
anodes were tough enough to 
withstand rough handling, how- 
ever. 

But when full-size anodes 
(28.5 x 43.5 x 1.75 in.) are cast, 
they fall apart upon air-cooling. 
Several tests were made with 
various reinforcements, but with- 
out any great success. Other 
studies showed, however, that 
slow controlled cooling  elimi- 
nated cracking. 

» Cool It Slowly—In production 
operation, anode casting is al- 
most continuous. Sulfide from 
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Inco’s standard matte separation 
process is melted continuously 
in 200,000-lb./day oil-fired fur- 
nace. 

Batches of about 7,000 lb. of 
molten sulfide at 1,800 F. pour 
into a self-propelled ladle car. 
About 475 lb. of sulfide are la- 
dled into each of 14 molds. 
Anodes are allowed to air-cool 
until they reach 1,000 F.; at this 
temperature they are quite 
tough. 

Then, anodes are lifted from 
molds and deposited in a con- 
trolled cooling box. After 24 hr. 
in the box, they are ready for 
use. Under these conditions of 
manufacture, anode breakage 
amounts to only 1%. 
> Pleasant Surprise — Prior to 
adoption of sulfide anodes, the 
refinery had used a mixed chlor- 
ide-sulfate electrolyte. Inco re- 
searchers were quite pleasantly 
gratified when they found that 
the same electrolyte also gave 
optimum results with the sulfide 
anodes. Composition runs about 
40 gpl. chloride ion and 78 gpl. 
sulfate ion. 

Because anode contains copper, 
iron and cobalt impurities that 
would plate out with the nickel 
at the cathode, electrolyte must 
be purified continuously. Impure 
anolyte is isolated from pure 
catholyte by a porous membrane. 
> Key to Pure Nickel—Rigorous 
electrolyte purification always 
has been the secret for obtaining 
high-purity nickel plate. 

Anolyte, at pH 1.9 and con- 
taining 0.3 gpl. Cu, 0.1 gpl. Fe, 
and 0.1 gpl. Co flows continu- 
ously from the cells to the puri- 
fication loop at 300,000 gal./hr. 
rate. Addition of nickel hydrox- 
ide to raise pH to 4.0 is followed 
by oxidation and hydrolysis of 
the iron. Filtration removes the 
ferric hydroxide. 

Chlorine and nickel carbonate, 
added to the filtrate, precipitate 
a cobaltic hydroxide slime con- 
taining arsenic and lead impuri- 
ties. Slime is dewatered on filter 
and sent to cobalt recovery. 

Finally, soluble copper in the 
filtrate is removed by cementa- 
tion on gas-reduced nickel pow- 
der which is filtered out. Nickel- 
electrolyte recycles to 
cathode compartments. 

After part of the nickel plates 
out, catholyte passes through the 
diaphragm for replenishment 


with nickel and soluble impuri- 
ties from anodes. 

> Minor Adjustments — Elec- 
trical potential at the sulfide an- 
odes is 1.2 v., 1 v. more than 
metallic anodes’ 0.2 vy. And dis- 
charge of hydroxyl ions at the 
sulfide anodes drops electrical 
corrosion efficiency from 99.5% 
to 95%. Resistivity of sulfide an- 
odes equals that of the metal 
anodes, however. 

Higher cell voltage raises elec- 
trolyte temperature to 145 F. at 
anolyte outlet. At this tempera- 
ture, the strongly acid electrolyte 
wreaks havoc on the 1.5-in. as- 
phalt cell lining formerly used. 
A synthetic resin has been found 
to withstand the more severe 
conditions. 

Cotton diaphragms previously 
used in the cells succumbed, too. 
Specially treated dynel-terylene 
diaphragms solved that one. Bags 
for the anode sludge also are 
made of dynel and are coated 
with neoprene to extend useable 
life. 


Tough Metals Easily 
Milled With Chemicals 


Chemical milling, a trick once 
exclusively in the domain of the 
aircraft builders, is now being 
turned to shaping hard-to-ma- 
chine newer metals and alloys 
(e.g., titanium, nickel-cobalt al- 
loys, stainless steels) in U.S. 
Chemical Milling Co.’s Manhat- 
tan Beach, Calif., plant. 

Process is based on corrosive 
action of acid etching bath on 
metals; stainless steel can be 
“milled” as rapidly as the much 
softer aluminum. Metal part to 
be milled is cleaned and masked, 
leaving portion to be milled ex- 
posed. The part is immersed in 
etching bath for carefully con- 
trolled time; etching rate is 
around 1 mil/min. Complex 
shapes are milled in several suc- 
cessive etching steps. 

Chemical milling boasts these 
advantages: Removes material 
inexpensively from metals too 
tough to machine; handles many 
parts at once with semi-skilled 
labor; removes metal from areas 
where machine tools can’t reach; 
handles large pieces without spe- 
cial machinery. Tolerances run 
from 0.000 in. on light cuts to 
0.002 on heavy cuts. 
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HIGH CAPACITY PACKAGED STEAM GENERATORS 


by Foster Wheeler 


FEATURES: 
Final Steam Temperatures to 840 F 
Design Pressures to 900 psig 


Standard Heat Recove 
Series AG-200 extends economy Arrangements peered 


and dependability of FW Packaged 42-inch Steam Drum 
Design to over 60,000 Ib/hr Two Burners 


Automatic Controls 


Suitable For Indoor or 
Outdoor Installation 


To meet the needs of industrial steam in the range of 10,000 to 
plants for high-capacity Packaged 50,000 lb/hr, these compact, space- 
Steam Generators, Foster Wheeler saving units permit more steam 
offers units for capacities of 50,000 capacity in less space than has here- Tangent Bare Tube Furnace 
to 63,000 lb/hr and higher, de- tofore been possible. For complete Side Walls and Roof 
pending on operating conditions. details, write to Foster Wheeler Staggered Boiler Bank 

A modification of the proven Corporation, 666 Fifth Avenue, Tube Arrangement 
AG-100 design which has provided New York 19, N. Y. Fully Drainable and 
industry with reliable, economical Removable Superheater. 


THE FOLLOWING AG-200 UNITS ARE NOW IN PRODUCTION: 


Operating Final Steam Feedwater 
Pressure Temperature 
psig F Deg. F Fuel Steam Quality 
52,500 400 750 200 No. 6 Oil 3 ppm Solids Carryover 
60,000 285 Sat. 220 Nat. Gas 3 ppm Solids Carryover 
63,700 150 Sat. No. 6 Oil ‘ 0.5% Moisture Carryover 
68,000 620 ‘ No. 6 Oil . 1 ppm Solids Carryover 


FOSTER WHEELER 


NEW YORK «© LONDON @¢ PARIS ¢ ST. CATHARINES, ONT. 
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PLANT STAFFER checks ambient temperature recorder, part 
of weather gear that helped designers locate tank vents (right). 


Weather Eye Guides Plant Layout and Design 


Dow’s private weather 
bureau logs data that wins 
a leading role when engi- 
neers lay out and design a 


new plant. 


Mark Twain really started 
something when he made the re- 
mark that everyone talks about 
the weather but no one does any- 
thing about it. People have been 
quoting him ad nauseam ever 
since. 

Dow Chemical Co. certainly 
isn’t trying to refute Mr. Twain, 
but it is indeed doing something 
about the weather. Dow’s plant 
at Pittsburgh, Calif., has been 
keeping a detailed record of local 
weather conditions for the past 
several years. 

Its weather data now plays a 
part in equipment design and 
plant layout, has added a new 
dimension to personnel safety. 
And the program also pays off in 
that all-important profit column. 

Many companies’ (especially 
those on the Gulf Coast) have 
emergency shutdown programs 
requiring that they keep close 
tabs on approaching storms. But 
Dow goes further than that: Its 
own on-site instruments give the 
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complete weather picture—not 
just storm conditions. Tempera- 
ture, rainfall, wind velocity and 
direction, and dew point are all 
logged in Dow’s private weather 
journal. 

> Takes Own Temperature — 
Dow’s program is relatively in- 
expensive compared to the bene- 
fits it has yielded. Installed cost 
of the instruments was only $3,- 
000 and only five man-hours per 
week are required to take and 
record readings. 

Biggest expenditure was for a 
$2,000 Bendix-Friez Aero Vane 
that measures wind direction and 
speed. Also employed are a U.S. 
Weather Bureau type rain gage, 
a temperature recorder and a 
Foxboro Dewcel dew-point re- 
corder. 

Data are stored on IBM cards 
to keep them readily available in 
highly condensed form. The 
weather program is a regular 
part of the duties of plant 
maintenance and tabulating de- 
partments. 

Dow reaps public relations 
benefits as well as dollars-and- 
cents profits from the program. 
Information is regularly made 
available to local newspapers and 
radio stations as well as to Dow’s 
other Western-Div. departments. 
Stanford Research Institute also 


used Dow’s data in an air- 
pollution study made for a public 
health agency. 

> Safety First—Though in full 
force only four years, Dow’s pro- 
gram already has paid dividends 
in engineering design and plant 
safety. 

Before erecting its new latex 
plant, Dow had to find a suitable 
location on the Pittsburgh prop- 
erty. A down-wind location was 
called for because a highly flam- 
mable material—butadiene—was 
to be stored in the area. But the 
ideal down-wind spot wasn’t 
available for construction at the 
time. With its backlog of pre- 
vailing wind data, however, Dow 
came up with an alternate plant 
site that is sound—and safe. 

In designing the latex plant 
building, wind data again proved 
its value. Because of fire hazard 
from escaping flammable vapors, 
safety valves on all process equip- 
ment had to be equipped with 
vent stacks. Engineers, armed 
with wind data, were able to 
calculate proper stack height to 
release flammable vapors far 
from any possible spark source. 
» Save Money, Too — Tempera- 
ture data have taken much of 
the guesswork out of some de- 
sign calculations. 

In designing the latex plant, 
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POWELL 
NICKEL MONEL 


VALVES 


Now that restrictions have been lifted on the 
manufacture of Nickel and Nickel Alloys, we 
have produced a wide line of NICKEL and 
MONEL* METAL VALVES. All are ready for 
immediate delivery! 

When your flow control requirements call for 
Nickel or Monel* Metal Valves your local 
Powell Valve Distributor is the man to see. 
There’s one located in all principal cities. Or 
write to us for complete information. 


THE WM. POWELL COMPANY 
Cincinnati 22, Ohio 
dependable valves since 1846 


*Registered Trade Name of The International Nickel Co. 
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for instance, storage tanks had 
to be insulated and _ heated 
against the sometimes below- 
freezing Pittsburgh winters. By 
using the log of daily tempera- 
tures, engineers selected an eco- 
uomical insulation thickness and 
proper-sized heating units. If 
exact temperature data hadn’t 
been available, the resulting 
over-design for safety would 
have added considerable extra 
cost. 

And in designing process ves- 
sels, storage tanks and heat ex- 
changers for such things as liq- 
uid butadiene, chlorine and 
ammonia, wall thickness is fre- 
quently determined by pressure 
created at highest ambient tem- 
perature. With complete tem- 
perature records available, min- 
imum wall thickness (with safety 
factor) can be accurately picked, 
over-design avoided. 

Dew point data has come in 
handy, too. For a process mate- 
rial balance, engineers wanted 
an accurate average nitrogen 
content in air entering an am- 
monia synthesis unit. Dew point 
and air flow data gave this fig- 
ure, improving process control 
and efficiency. 
> Looking Ahead — Right now, 
the plant has plenty of cheap 
water. But in the future, water 
supply may become more saline 
and require treating. Too, man- 
ufacturing units locating farther 
from water supply will mean 
higher piping and pumping costs. 
These factors make a_ once- 
through water system (that Dow 
now uses) more costly. 

Consequently, company is con- 
sidering installing cooling towers 
and reusing its water. But to 
accurately pinpoint tower size 
and location, these weather fac- 
tors are important: Wind ve- 
locity, wind direction, and water 
vapor content in air. Dow’s 
weather journal will provide this 
information if needed. 

Because California summers 
are so hot, air-conditioned offices 
are standard at _ Pittsburgh. 
Dow’s temperature and dew- 
point data will also assure more 
accurately designed air-condi- 


tioning units in the future. 

> Added Fillips— Besides im- 
proving equipment design and 
plant layout, Dow lists two fur- 
ther bonuses from its weather 
station: 


Weather program is integrated 
with plant’s “crash alarm” sys- 
tem. If toxic or flammable ma- 
terial is accidentally released 
anywhere in plant, instantaneous 
knowledge of wind conditions 
makes it possible to warn all per- 
sonnel in danger. 

And with air pollution becom- 

ing an ever-increasing problem, 
good data on air circulation— 
both vertical and horizontal— 
will be needed to arrive at an 
intelligent solution. Dow now 
has the data available for its own 
needs or for those of responsible 
public agencies. 
PIt’s Catching On— Dow’s 
Texas Div. also has a data-gath- 
ering program similar to the one 
in operation at the Pittsburgh 
plant. Instruments, located at 
plants 100 mi. apart, record key 
wind and rainfall data. This di- 
vision, too, has found that 
weather records pay off in more 
precise engineering design and 
employee safety. 

And many companies, vitally 
concerned with the weather’s 
perversities, keep in close con- 
tact with the nearest U.S. 
Weather Bureau station. When 
alerted on severe storms and hur- 
ricanes, companies activate emer- 
gency shutdown procedures and 
ready emergency crews. So far, 
however, most of these compa- 
nies confine their interest in 
weather to storm warnings. 

But no matter what tomor- 
row’s weather brings, it is almost 
a certainty that more companies 
will be recording it—for profit. 


Fusion Brings Need 
For Tougher Linings 


Trailing the flood of announce- 
ments on U. S. and British fu- 
sion research (Chem. Eng., Feb. 
24, 1958, p. 70) are some trick- 
lings of more immediate interest 
to chemical engineers. 

Biggest problem in construc- 
tion materials, Britain’s Har- 
well researchers expect will be 
linings for the torus which con- 
tains the hot gas at 5-6 million 
C. and higher. Hot deuterium 
gas tends to scrub and pit the 
torus walls at beginning and end 
of each pulse, apparently leaves 
one pit per pulse. 

At present, Britain’s Zeta 
(Zero. Energy Thermonuclear 


Apparatus) uses aluminum lin- 
ers. Other liners shown to Har- 
well visitors include highly 
polished stainless steel and alu- 
minum sprayed with a film of 
refractory material. 

According to Harwell, pitting 
of the walls is aggravated by 
arcing between gas and torus 
wall, causing indents deep 


enough to penetrate oxide film 
of the liner. The main problem 
is to find a film thick enough to 
give arcing protection but thin 
enough to withstand thermal 
shock. 


Add Sceptre III to 
Perhapsatron, Zeta 


Barely noticed in the thermo- 
nuclear clamor over Perhapsa- 
tron and Zeta (Chem. Eng., Feb. 
24, 1958, p. 70) was Britain’s 
Sceptre III, above. 

As long ago as last November, 
at a two-day meeting of the Brit- 
ish Physical Society, scientists 
working at Associated Electrical 
Industries’ Aldermaston labs 
claimed to have initiated a ther- 
monuclear reaction in Sceptre 
III. Work on U.S. Perhapsatron 
and British Zeta wasn’t reported 
until January of this year. 

Sceptre researchers flicked 
300,000-amp pulses’ through 
heavy-hydrogen “plasma” in a 
12-in.-bore torus of 45-in. mean 
dia. 

AEI fusion team head, T. E. 
Allibone, predicts that the hydro- 
gen fusion process will be sound 
engineering practice in 10 years. 
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BIN, TANK AND HOPPER EDITION No. 8 


Covering design, development and application data on Emery Weighing Systems for industrial applications. 


AMAZINGLY SIMPLE EMERY WEIGHING SYSTEMS SPEED 
CONTROL OF CONTENTS IN MULTI - TANK OPERATIONS 


RUGGED EQUIPMENT OF CLOSED HYDRAULIC SYSTEM _ from one control station. 
GIVES MAXIMUM ACCURACY AS WELL AS PRACTICALLY Whether you want simple indication, 
MAINTENANCE-FREE PERFORMANCE. recording, combination indication and 


; : recording, simple or complex control, 

The key to the renowned accuracy, incorporates the ruggedness which P 
or a variety of printed forms, investi. 
repeatability and maintenance-free op- makes it ideally suitable for rough gate the possibility of using the usually 


eration of the Emery Weighing Systems industrial usage. less expensive ond easily ‘the mest 
is the unbelievable simplicity of the In effect, the Emery Cell is a trans- simple tank weighing system available 
today. 


Foxboro Circular Chart Re- 
corder with an Indicator Dial. 
CONTROL This instrument is eminent- 
ly suitable for multi-tank 
installations. 

Our engineers will gladly dis- 


INDICATION FOXBORO 
Quality Instrumentation 

One instrument manufacturer 
whose products team up effec- 
ee RECORDING tively with the simple design 
of the Emery Load Cell is 

The Foxboro Company. 
| Shown here is the well-known 


WHAT DOES YOUR PROCESS REQUIRE? - Pas 
s th lication of Foxbor 

Is simple weight indication adequate? Do you need recording? Could you 
use printed records? Do you want automatic control? All of them are readily instrumentation of 
available to you either at the tanks or at a remote station. ar any other top qual- 

sturdy Emery Hydraulic Load Cell. Built ducer which converts load into propor- | your Emery Systems. 


with the precision characteristic of all tional pressures which, in turn, are used 
top-quality instruments, the Emery Cell to operate suitable instrumentation. The 
Emery Load Cell nullifies the use of 


BUY SIMPLICITY complicated electrical circuits and elec- 
ih a tronic devices. Any man in your shop YOUR BULLETIN ser 1 s1 0 
When you buy a _ tank-weighing can understand and operate an Emery} picase seno a representative 

system, buy the readily understand- Weighing System 
able, easy-to-operate, maintenance- k h 
free, Emery Weighing System. Don’t In multi-tan operations, the Emery | name 
burden your processing operations Weighing System is particularly ap- 
with complex, hard-to-handle, elec- plicable. Because of the simplicity of [| company 
tronic circuits and devices. Stey its design, it is usually less expensive 
simple .. . buy Emery! 

than the more complicated weighing STREET 

systems. Yet, in use, it provides uncanny 


accuracy and repeatability and all 
tanks can be weighed and controlled 


= 


/* PRECISION \ 


THE A. H. BMERY COMPANY 
Pine Street e New Canaan, Conn. 
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Supervisory Control 


Control buttons 


Tone transmitters 


2 3 a 


Transmitter 


RINAY 


Tone 
Receivers 


Start & stop 


Signals Snap-On Pumps 


control 


Across 32-mile span, microwave sig- 
wires 


nals balance pumping rate with de- 


mand for plant water. System was 


economical to install, has long life To 


expectancy with good outlook for plant 


low maintenance. Water Storage 


Microwave Controls Supply of Plant Water 


Olin Mathieson Chemical Co. 
now controls the supply of water 
for its East Alton, IIl., filtration 
plant by microwave radio. In- 
stalled under an FCC license* 
by General Electric’s Communi- 
cation Products Department, it 
is the first industrial setup of 
its type in the nation. 

The system pumps up to six 
million gallons of water daily 
from the Mississippi River to the 


*Olin’s operation is listed by the 
Federal Communication Commission in 
a special industrial radio category ; but 
it is the first in the category to license 
microwave. 


plant—three and a half pipeline 
miles away. 

It’s all done by remote control. 
An operator at the plant trans- 
mits various combinations of 
tones, by high frequency radio 
energy, to start and stop pumps 
at the river’s edge. Water, thus 
brought to the plant, services 
three Olin divisions—Western 
Brass Mills, Winchester-West- 
ern, Explosives—largely for 
cooling purposes. 
> Olin’s Needs—Because there 
is no reservoir of water at the 
filtration plant—only a storage 
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tank—the control system must 
respond in a wink as the tank’s 
supply decreases. There is no 
regular “down” period at the 
plant; it operates 24 hours a 
day, seven days a week. An in- 
terruption in the water supply 
of say a half hour could really 
throw a wrench into production 
schedules. What Olin needs, 
above all, in its control system, 
therefore, is absolute and split- 
second responsiveness. 

And, the old control system 
just didn’t measure up. It used 
pole-perched wire-line cables to 


Pumps 
4 \ 
}) & 
2 3 
E 


EVER-TITE 
QUICK COUPLINGS 
safe transfer 


of your products 


Here’s proof EVER-TITE excels in 
speed... safety... economy 


Superior quality forged body 
—precision machined 


Uniform wall thickness 


—no weak 


Extra heavy reinforcing rim 


larger diameter cam ears 
for longer service life 


Extra 
Hi-Strength Stainless 
forged Steel 
handles pins 
—greater —greater 
economy safety and 
longer 
service 
Uniform heavy q 
wall thickness 
—no weak spots 


Superior quality forged body a 
—precision machined 
—accurate tolerances 


Recess retains gasket 
in coupler and assures 
proper placement 


Get a QUICK COUPLE every time 


You can speed work—prevent leakage—save wear on 
equipment by using an EVER-TITE in every operation 
that calls for couplings. Ever-Tite always gives you 
tight, quick connections because Ever-Tite has posi- 
tive gasket compression that is dependable under all 
conditions. Get Ever-Tites—get a quick, safe, tight 
couple every time. Ever-Tites are available in: 


STAINLESS STEEL 
Aluminum ¢ Malleable Iron « Brass 
Other materials on request 


Send for full details now 
ee 


DUST 
PROTECTORS 


GASKETS HANDLES 


Chain for attaching Dust Caps on 
Dust Plugs to adapters or couplers 


EVER-TITE COUPLING CO. INC., 254 WEST 54TH STREET, NEW YORK 19, N. Y. 
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transmit signals to the pump 


station, with these decided 
drawbacks: 
eRiver flood conditions 


created quite a hazard in servic- 
ing the wire lines. 

¢ Poles for the cables were 
highly vulnerable to weather 
conditions, because of their lo- 
cation near the river’s flood 
area. 

e Maintenance was no cinch 
because linemen (the checkers) 
had to walk the entire length of 
the wires—a 34 mile zigzag, 
partly through thick woods—to 
check the system. 
>» Why the New System—With 
microwave, on the other hand, 
there are no wooden poles to 
warp and no wires to service 
and check. Microwave’s steel 
towers will stand much longer 
than the 15-year life of the 
poles. Furthermore, Olin en- 
gineers predict that the equip- 
ment for the entire system will 
be easily maintained; they’ll 
have to replace only small com- 
ponents, from time to time. 

What’s more, they say that, as 
a whole, the microwave system 
costs about 20% less than the 
amount needed to put up the 
cable-type control. 

That’s why, when the op- 
portunity presented itself, (i. e. 
the old system’s 15-year-old 
poles had to be replaced) Olin 
engineers jumped at the chance 
to find a better system. 
>» Microwave Setup—A control 
board operator keeps tabs on the 
supply of water in the storage 
tank at the filtration plant—the 
dispatch terminal. When the 
tank’s supply reaches a suf- 
ficiently low point, he pushes a 
tone-signal button on a desk- 
mounted console connected to 
the supervisory control panel. 

There are five different single 
tones which are always used in 
specific combinations of two, so 
that extraneous noises won’t 
easily trigger an unwanted re- 
sponse. However, should such 
a response occur, an alarm on 
the supervisory control board 
warns the operator immediately. 

Microwave tone-impulses are 
transmitted from a tower at 
the dispatch terminal to another 
tower at the remote (river) ter- 
minal. The microwaves (very 
high frequency waves of 900 
megacycles or above) travel, 


characteristically, in  line-of- 
sight paths through the air. 
Specifically, they’re transmitted 
between large, metal, saucer- 
like disks on towers. 

When the tone-impulse is re- 
ceived at the remote terminal, 
microwave equipment swings 
one or more of the motor-driven 
pumps into action and sends the 
needed water out through the 
steel pipeline. Tone-impulses 
also operate indicator lights on 
the operator’s control board. 
These automatic return signals 
tell him exactly what happens at 
the remote station. 

To simplify maintenance, a 
handy two-way voice circuit is 
also made possible by micro- 
Wave equipment. Emergency 
duplicate equipment also stands 
ready to swing into action 
automatically—should any real 
trouble develop along the line. 


News Briefs 


Rockets: Thiokol Chemical Co. 
plans a $750,000 to $1-million 
expansion of its Brigham 
City, Utah, facilities for man- 
ufacturing and testing of 
solid-fuel rocket engines. 


Fiber-glass yarn: Pittsburgh 
Plate Glass Co. has now 
broken ground for a multimil- 
lion-dollar ‘continuous fiber- 
glass yarn plant at Shelby, 
N. C.; new 16-glass-furnace 
plant will spin out 25 million 
lb./yr. of yarn. 


Polyethylene: National Petro- 
chemicals Corp. has_ just 
started construction on its 
75-million-lb./yr. polyethyl- 
ene plant at Houston, Tex. 


BTX: Ashland Oil & Refining 
Co. has set the middle of this 
month as on-stream date for 
its new 21-million-gal./yr. 
aromatics plant at Buffalo, 
N. Y. Unit will make benzene, 
toluene, xylene and _ heavier 
aromatics. 


Synthesis-gas process: Shell 
Chemical will construct a new 
unit at its Shell Haven site in 
England to process 200 tons/ 
day of heavy fuel oil, via a 
new route, to make synthesis 
gas used in producing nitro- 


gen fertilizers. With liquid 
or gaseous hydrocarbons, non- 
catalytic process operates at 
high pressure with enriched 
air or oxygen to turn out gas 
high in hydrogen and carbon 
monoxide. 


Convention Calendar 


American Chemical Society, 
133rd national meeting, San 
Francisco, general assembly— 
April 14, Nourse Auditorium, 
San Francisco, Calif., April 
13-18. 


American Society of Mechanical 
Engineers, Maintenance & 
Plant Engineering Conference, 
Penn-Sheraton Hotel, Pitts- 
burgh, Pa., April 14-15. 


Design Engineering Show, In- 
ternational Amphitheatre, Chi- 
cago, IIL, April 14-17. 


American Zinc Institute, 40th 
annual meeting, Chase-Park 
Plaza Hotels, St. Louis, Mo., 
April 14-15. 


Lead Industries Assn., 30th an- 
nual meeting, Chase-Park 
Plaza Hotels, St. Louis, Mo., 
April 15-16. 


American Electroplaters Society, 
4th annual, Empire State Re- 
gional Conference, Hotel Man- 
ger, Rochester, N. Y., April 19. 


Joint Conference, American In- 
stitute of Chemical Engineers 
and Chemical Engineering 
Subject Div., Chemical Indus- 
try of Canada, Sheraton-Mt. 
Royal Hotel, Montreal, Can- 
ada, April 20-23. 


American Institute of Chemical 
Engineers, Sheraton-Mt. Royal 
Hotel, Montreal, Canada, April 
20-23. 


Scientific Apparatus Makers 
Assn., 40th annual meeting, 
El Mirador Hotel, Palm 
Springs, Calif., April 20-24. 


Industrial Research 
Conrad Hilton 
April 


National 
Conference, 
Hotel, Chicago, IIL, 
20-24. 


American Oil Chemists’ Society, 
spring meeting, Peabody Ho- 
tel, Memphis, Tenn., April 
21-23. 
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HOW TO JUDGE A LUBRICATED PLUG VALVE | 
7 for efficient, economical chemical service en 


Does it permit full flow? 

acf Round or Rectangular Port Lubricated Plug 
Valves do. In any given size the Round Port Valve 
has a plug port diameter and area the same size as 
the pipe. The Rectangular Port, while of different 
shape, has the same Port area as the inside area 
of the pipe with which it is used. 


Does it have quick on/off control? 

A quarter-turn (90°) opens or closes acf Lubri- 
cated Plug Valves. The lubricated, cylindrical plug 
turns as smoothly and easily as a journal in a 
bearing. 


Does it shut-off tight? 

acf Valves have a positive line and stem seal. 
ac¢ Lubricants provide a perfect line seal and 
Teflori head gaskets provide a tight head seal. No 
stem packing is required. 


What about cost or service? 

acr Lubricated Plug Valves stay in service long 
after their original low first cost has been written- 
off. They require little or no maintenance. Mini- 
mum number of parts and easy dismantling make 
repairs simple and quick when necessary. 


Is it coProsion-resistant? 

ac¢ Lubricants are available for a wide range of 
corrosive services. Q@Cf Valves are available in 
Semi-Steel. Carbon Steel, Ni-Resist, Bronze and 
Aluminum. 


Me ace Lubricated Plug Valves used on loading 
rack handling different types oil and greases. 


act 2” through 12” Lubricated Plug V. alves 


in process lines in potash plant. 


ACF Lubricated Plug Valves are fully described 
in W-K-M Catalog 400. Write for your copy 
today. Address Dept. P 4-7 


W-K-M 


owision of C1C f_inpusrmies 


tw 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117. HOUSTON, TEXAS 


WKM ano OCf ane or acf 
“DUPONT'S TETRAFLUOROETHYLENE RESIN 


MANUFACTURERS OF f W-K-M GATE VALVES a QCf LUBRICATED PLUG VALVES a KEY-KAST ALLOY STEEL PIPING FITTINGS i KEY RETURN BENDS AND FITTINGS 
5708 
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lished as separation tools, 


have now branched into 


packaging. 


How it successfully “caged” a 
volatile, liquid catalyst used for 
curing vinyl silicone rubber so 
that it could be marketed in a 
convenient paste form has just 
been revealed by Union Carbide’s 
silicones division. 

The catalyst, di-tertiary-butyl- 
peroxide, is too volatile for safe, 
easy handling and storage under 
ordinary conditions. To solve the 
problem, the company perfected 
a method for absorbing the liquid 
onto a Linde Molecular Sieve. 
The sieves were loaded with 
fifteen weight-percent DTBP and 
were then compounded with the 
company’s W-96, a vinyl-contain- 
ing silicone gum stock. 

The resulting stiff white paste, 


Molecular Sieves: 
Now molecular pores of synthetic 
., zeolites are a packaging medium 


® Story on sieves’ introduction as separation tool, 


CE, Jan. '55, p. 136 


Linde’s zeolites, estab- . 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 


Molecules Switch From Sieving to Containing 


introduced early in 1956 as 
X-1960, is said to simplify cur- 
ing of large masses of silicone 
rubber by allowing a one step 
postcure. Previously needed: a 
long scheduled step cure. 

This is the first commercial 
use of Linde Molecular Sieves as 
carriers of catalytic materials. 
Synthetic crystalline zeolites, 
they have outsanding absorbent 
qualities. Since their introduc- 
tion in 1954, they have had con- 
siderable use as selective adsor- 
bents. 

These zeolites present to a 
mixture of chemicals a surface 
systematically dotted with holes 
of equal molecular diameters. 
Molecules small enough to fit 
through the holes are adsorbed, 
molecules too big are thrown off. 
They can separate straight-chain 
aliphatics from either branched- 
chain or cyclic aliphatic, or from 
aromatics, on the basis of their 
respective physical contours. 


Attractive forces, acting on the 
molecules which do get through 
produces additional screening ac- 
tion. Components most strongly 
attracted tend to remain within 
the crystal longer. 

Made to serve their new func- 
tion as a carrier is their ability 
to retain the adsorbed material 
with small losses at storage tem- 
perature. At effective rubber 
curing temperatures, their cat- 
alyst load is released almost 
100%. 

For this application, the alu- 
mino-silicate composition of the 
sieves is particularly well suited 
because it allows incorporation 
in silicone rubber compounds 
with no detrimental effects. 

Molecular Sieves are not new 
chemically. Certain naturally- 
occuring zeolites have similar 
properties but are too scarce te 
serve as commercial chemicals.— 
Silicones Div., Union Carbide 
Corp., New York, N. Y. 72A 
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SOLVAY SNOWFLAKE CRYSTALS 


No other form of alkali has all these advantages! 


sparkling Your product or process may benefit from 11 
non-caking important features combined in Snowflake 
free-flowing Crystals and Snowfine, SoLvAy’s two superior 
forms of sesquicarbonate of soda. 


dustless 


ee Snowflake and Snowfine, the two granuia- 

excelient water softener tions, are used in many products—from house- 
: hold and industrial cleansers to luxury bath 

preparations . . and in numerous basic indus- 

+ Sienna red trial processes. It will pay you to look into this 

10. excellent acid neutralizer unique alkali. 

11. adds bulk 


Write for Snowflake fact book, sample! 


SOLVAY 7 SOLVAY PROCESS DIVISION 
h 


emical ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 

Please send me without cost: AK-4 
(0 Snowflake Crystal sample [] Snowfine sample 
Snowflake fact book [] Data on how Snowflake can 
i help my operation, described in attached letter. 
Sodium Bicarbonate * Caustic Potash q 
Snowflake® Crystals * Vinyl! Chloride : Name 
Chlorine * Soda Ash Methyl! Chloride 
Ammonium Bicarbonate * Chloroform Position 
Ortho-dichlorobenzene Methylene 
Chloride * Monochlorobenzene * Mutual 
Chromium Chemicals « Hydrogen Peroxide il 
Paradichlorobenzene * Cleaning Com- ig 4 Ph 
pounds Carbon Tetrachloride one 


Company 


Address 


SOLVAY branch offices and dealers are lo- City 
cated in major centers from coast to coast. 
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FOR PACKAGING and _ lamina- 


tions, strong, heat-sealable film. 


Polyester Film 


Heat and pressure make it 
stick; no adhesive needed. 


A new polyester film, called 
Videne, is said to possess many 
unusual properties, including 
the ability to adhere and seal 
without use of adhesives. Al- 
ready available in pilot plant 
quantities, it will be in com- 
mercial production by spring of 
1959. 

The product will be marketed 
in two forms: Videne A and 
Videne TC. The former is an 
unoriented film 0.002 to 0.0075 
in. thick suitable for protective 
and decorative laminations. It 
can be stretch laminated to a 
thinner film. Videne TC is an 
oriented film aimed at packag- 
ing applications. 

The product is said to have 
good aging and abrasion re- 
sistance, good dimensional sta- 
bility and a controlled gloss 
factor on the finished products. 

The laminating film can be 
adhered under heat and pres- 
sure to textiles, metals, wood, 
paper and certain plastics with- 
out adhesives and will vacuum 
form or draw to the limits of 
supporting materials. It can 
also be laminated to glass, 
fabric, cotton, wool, Dacron, 
Orlon, nylon and Vinyon fabrics 
without adhesives. 
Some successful 


uses. that 


CHEMICALS .. . 


test marketing has thus far 
turned up: it improves abrasion 
resistance of decorative wall 
panels and also of aluminum 
products, improves outdoor ag- 
ing characteristics of high im- 
pact styrene. 

The packaging film, Videne 
TC, has unusual strength in an 
unsupported state plus good 
transparency or clarity. It has 
high resistance to abrasion and 
breakage and enough inherent 
rigidity and dimensional sta- 
bility to be run on commercially 
available automatic packaging 
machines. — Goodyear Tire & 
Rubber Co., Akron, Ohio. 74A 


Beta-Propiolactone 


Intermediate, adhesive sta- 
bilizer, textile chemical, 
sterilizer. 


First commercial qualtities of 
beta-propiolactone are now 
available. 

Its potential as a chemical 
intermediate embraces amines, 
alcohols and other compounds 
containing active hydrogen. It is 
used to improve stability of 
starch-derived adhesive and in 
the synthesis of acrylic acid and 
acrylates. It is also reported to 
modify textile fibers to improve 
hand and other properties. 

Effective for area and surface 
decontamination, it is said to be 
an excellent sterilizing agent for 


biologicals because of its capacity 
to inactivate a wide variety of 
bacteria, fungi and viruses. The 
Army Chemical Corps announced 
recently (Chem. Eng., Mar. 24, 
1958, p. 60) that its scientists, 
in experiments at Fort Detrick, 
Md., had disinfected entire hos- 
pital building as well as elec- 
tronic apparatus and transporta- 
tion equipment by using the 
gaseous form of beta-propiolac- 
tone. 

For such experimental uses 
under proper conditions, the 
manufacturer can produce a 
specially purified grade of beta- 
propiolactone. Prices for manu- 
facturing grade is 87¢/lb. in 
tank care lots.—Celanese Corp. 
of America, 180 Madison Ave., 
New York, N. Y. 74B 


Silicones 


Two new fluids, two new 
resins. 


Within recent weeks, the Gen- 
eral Electric silicone products 
department has introduced two 
new silicone fluids and Union 
Carbide’s silicones division has 
brought out two new silicone 
resins. 

A new low viscosity silicone 
fluid has been suggested for use 
as a damping medium in vibra- 
tion dampers, shock absorbers, 
dash pot relays, and as a hy- 
draulic fluid in servomechan- 
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Molecular Sieves switch from sieving to containing...... 72A 
Polyester film heat seals, adheres without adhesive...... 74A 
For beta-propiolactone, broad use potential............. 74B 
New silicone hydraulic fluid of low viscosity............ 7AC 
Methy] pheny] silicone heat transfer fluid.............. 74D 
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cut bearing maintenance. . .with one lubricant 


preventive properties — an important consideration where 
water is a factor. What’s more, Nebula EP is formulated 
with a true soap which gives it extra anti-wear and load- 
carrying characteristics — for an extra margin of protection. 
High oxidation stability gives Nebula EP longer life in 
storage and in use. 


Nebula EP — another first for Esso Research — is a multi- 
purpose grease that out-performs all other multi-purpose 
greases. And many specialized greases as well! 

Nebula EP works exceptionally well in ball, tapered roller 
and roller bearings — of all sizes from rolling mills to 
precision instruments. 

Nebula EP stands up under extreme heat. It retains its 


lubricating qualities at high temperatures at which many 
special heat-resistant greases would have broken down. 


And Nebula EP has exceptional water-resistant and rust- 


FREE ...Brochure on Nebula’s constant consis- 
tency-temperature properties...how it does the 
job of many greases...and better. Write today 
for your copy: Esso Standard Oil Company, 15 
West 5lst St., Room 3121, New York 19, N. Y. 


FOR BETTER RESULTS 


NEBULA 
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CHEMICALS .. . 


Lincoln, using a latex dip for 
all of its 1958 models, is the first 
automotive manufacturer’ to 
make such use of water-emul- 
sion paints. Elimination of the 
fire hazard present in dipping 
operations involving  solvent- 
thinned materials is one of the 
principal reasons for the move. 

Lincoln’s unitized bodies, new 


Water-Base Paint Gets First Use in Auto Body Priming 


with the 58 models, required dip 
tank treatment in order to coat 
completely the inner surfaces of 
the body. A spray system to do 
the same job would be prohibi- 
tively complicated. But the 
9,000-gal. dip tank required 
would create fire hazard if filled 
with solvent-thinned paint. — 
Ford Motor Co., Detroit, Mich. 

76A 


isms, acceleratometers and in- 
struments. Available in 5, 10 
and 20 centistoke grades and 
called fluid 81743, it offers more 
rapid response than standard 
silicone fluids of higher vis- 
cosities—General Electric Co., 
Waterford, N. Y. 74C 

A new methyl! pheny! silicone 
fluid is suggested for use as a 
heat transfer medium in ther- 
mostatic controls and in high 
temperature, instrument cali- 
bration and oil sterilization 
baths. It will withstand more 
than 1,000 hr. exposure to air at 
250 C. without decomposition 
or gelling. Designated 81705, it 
can be used for applications 
over the temperature range of 
—40 to 500 F.—General Electric 
Co., Waterford, N. Y. 74D 


A silicone resin especially de- 
signed for cold-blending with 
alkyd, melamine and acrylic 
type baking enamels to give 
them improved color and gloss 
retention, thermal stability and 
resistance to weathering has 
been developed. Designated 
R-64, it is expected to find use 
as a base for aluminum paints 
to operate at 500 to 1,200 F.— 
Silicones Div., Union Carbide 
Corp., New York, N. Y. 74E 

For electrical insulation ap- 
plications, new XR-70 silicone 
resin differs from conventional 
silicone resins in that it is 100% 
reactive, eliminating the need 
for a solvent removal step dur- 
ing cure. This in turn makes 
possible thick sections of void- 
free, corona-resistant, high tem- 


perature (180 C.) insulation. It 
is especially suited for vacuum 
impregnating form-wound coils 
with mica or glass cloth-mica 
insulation for operation § at 
Class H temperatures. — Sili- 
cones Div., Union Carbide Corp., 
New York, N. Y. 74F 


BRIEFS 


240 F. polyethylene, a high-den- 
sity material called Bolta- 
thene, is said to retain its 
shape when placed in contact 
with boiling water and to re- 
sist cracking, shattering or 
brittleness: at low tempera- 
tures.—General Tire & Rub- 
ber Co., Lawrence, Mass. 76B 


Foaming polystyrene beads that 
can expand in place to the size 
of their container are being 
marketed under the _ trade- 
mark, Pelaspan. They are al- 
ready being used as insulation 
in the doors of a 1958 line of 
refrigerators. — Dow Chem- 
ical Co., Midland, Mich. 76C 


Vanadium oxytrichloride, a new 
catalyst with promise for 
polymer production, is now in 
commercial production.—An- 
derson Chemical Co., Weston, 
Mich. 76D 


Asbestos fiber materials, new to 
reinforced plastics, are said 
to show higher moduli than 
other reinforcing materials, 
highest chemical resistance 
of any existing fiber, excep- 
tional heat resistance and ex- 
cellent electrical properties. 
The materials are Crocidolite 
and Amosite asbestos and are 
included in reinforced prod- 
ucts known as Noramite.— 
North American Asbestos 
Corp., Chicago, Ill.; Product 
Techniques, Inc., Hudson, 
Ohio. 76E 


For More Information . . . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 219) 
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power by 


Allis-Chalimers 


Want to reduce 
motor burnouts? 


High-cooling-efficiency frame, double- 
shielded bearings, extra protection against 
corrosive conditions, double-insulated stator 
— these are the answers to motor burnout 
problems. They’re all found in Allis-Chal- 
mers totally-enclosed and explosion-proof 
chemical-type motors. 


@ Ribbed cast-iron frame has large cooling 
surface, protects against physical damage. 


@ Bearings are double-shielded to control 
grease migration, prevent overgreasing — 
and grease stays out of motor interior. 


ALLIS-CHALMERS 


@ Special safeguards for corrosive appli- 
cations include: liberal use of cast iron, 
Parkerized hardware (including hexhead 
cap screws). 


@ Double insulation makes stator electri- 
cally tough. Polyester film guards wind- 
ingsin slot, cambric strips protect windings 
phase to phase, multiple dips and bakes 
of insulating varnish do the job. 


For the long-run power, contact your 
A-C district office or distributor, or write 
Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 
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DEVELOPMENTS... 


Hopper-Cone Device: 
Gives even flow of solids; 
eliminates ratholes, high 
pressures and adhesion to 
hopper walls. 


Optimum Cone Shape: 
Sketch below shows proper 
angles for coal-bin hopper. 


78 


PROCESS EQUIPMENT EDITED BY C. C. VAN SOYE 


Plug Unplugs Flow From Bins 


New hopper for bins falls into category of “a cure 


To use a slang phrase, reliance 
on a plug to improve the flow of 
solids from a storage-bin outlet 
seems “off-beat.” Yet, at first 
glance, that seems to be the 
course adopted by engineers at 
Bituminous Coal Research, Inc., 
Columbus, Ohio. 

Actually, F. D. Cooper, J. R. 
Garvey and associates at BCR 
use the plug to form an annulus 
within a new discharge hopper. 
Solids move more freely through 
this annulus. without jamming 
into a stoppage. 
> One Solution to Many Prob- 
lems— As you would expect, 
BCR’s interest in this problem 
aims at solving stoppage prob- 
lems encountered in coal bins, 
particularly when the coal is 
fine and moist. But, the Easy- 
Flo bin developed by BCR is 
proving equally good at elimi- 
nating discharge jam-ups that 
arise in handling other bulk 
solids. 

At midwinter, 12 different 
companies were actively con- 
sidering installation of Easy- 
Flo hoppers. At its Avery Is- 
land, La., plant, International 
Salt Co. was starting erection 
of a 16-ft.-dia. by 60-ft.-high 
concrete bin with a_ built-in 
Easy-Flo hopper designed to 
handle fine salt. 
> Development Not Finished— 
While the foregoing might indi- 
cate that the Easy-Flo is fully 
developed, BCR feels that it still 
has much to learn about the 
capabilities of the device. Full- 
scale testing started early this 
winter at BCR’s Columbus lab- 
oratory, but has been hampered 
by bitter winter weather. 

Initially, BCR worked out the 
elements of this development on 
a 8-ft.-dia. by 4-ft.-high vertical 
section which could be modified 


by the hair of the dog that bit you.” A special plug in 


center of outlet prevents stoppage, permits easy control. 


with different hopper configura- 
tions. At present, tests are 
proceeding on a 10 x 40-ft. con- 
crete-stave silo designed espe- 
cially to provide extreme condi- 
tions. 

Further work on the Easy- 
Flo aims to explore applications 
with various bin configurations, 
outlet locations, and types and 
conditions of solids. 
>» What Causes Poor Flow? — 
Basic work at BCR revealed that 
storage bins discharge poorly 
because solids at the bins’ cen- 
ter move downward as a solid 
core during discharge. This 
causes ratholes, high pressures 
and adhesion of solids to the 
hopper walls. 

In order to make solids dis- 
charge well, BCR finds it neces- 
sary to eliminate this central 
core. Then, pressures on the hop- 
per walls are uniformly low, and 
material throughout the entire 
bin and hopper moves much like 
water in a tank that is draining. 
> Enter, the Plug —BCR’s an- 
swer to the central-core prob- 
lem is to insert a double-cone 
plug or deflector in the hopper, 
directly above the outlet. Mate- 
rial moving down into the hop- 
per must slip through the re- 
sulting annular space next to 
the walls—the tapered plug 
blocks the center. 

For coal, optimum plug shape 
has proven to be that shown in 
the sketch. The cap cone slopes 
at 77 deg. for a 75-deg.-sloped 
hopper. Using this arrange- 
ment, BCR discharged, 
without difficulty, + x 0-in. coal 
containing 15% surface mois- 
ture. Other recent successful 
tests covered fly ash ranging 
from 16 to 45% moisture con- 
tent. 
> In Professional Hands—Fasy- 
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Tri- Sure Plant at Sao Bernardo Do Campo, Estado de Jes ae Brazil 


Tri-Sure Plant in Brazil__ 
gives South American 
shippers the security of  ».. 


traight 


Reversible 


Tri-Sure Closures 


Nozzle 


Assembly 


on drums and pails 


The modern Tri-Sure* plant in Sao Paulo, 
Brazil, brings to petroleum, chemical, food and 
other shippers in drums and pails the advantages 
of Tri-Sure protection. 


The plant is now producing Tri-Sure Flanges, Steel Plugs, 
Zine Plugs, Tab-Seals, flange insertion dies and tools for 
drum closures, Tri-Sure Straight Reversible Spout Assemblies 
for pails, and dies for 55MM openings in light containers. 


Ideally located for sales-engineering service to Tri-Sure 
closure users, the Sao Paulo plant has become a strong 
link in ‘‘Tri-Sure the World Over,” teaming up with nine 
other Tri-Sure plants and affiliates in providing quality 
protection for quality products. 


Wherever your plant is located, there is a Tri-Sure plant to CLOSURES 
serve you. And wherever your products are shipped, there are ie deine : 
Tri-Sure Closures that will exactly meet their needs. Send for full 
details on the complete Tri-Sure line. over 35 years serving industry. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


CHICAGO, ILL. + LINDEN, N. J. + NILES, OHIO 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
Tri-Sure $/A Indéstria e Comércio, Sao Bernardo Do Campo, Estado de Sao Paulo, Brazil 
American Flange & Manufacturing Co. Inc., Villawood, N. S. W., Australia 
Compafiia Mexicana Tri-Sure S/A, Naucalpan, E. de Mexico, Mexico 
B. Van Leer N. V., Stadhouderskade 6, Amsterdam, Holland 
Van Leer Industries, Ltd., Seymour House, 17 Waterloo Place, Pall Mall S. W. 1, London, England 
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EQUIPMENT DEVELOPMENTS .. . 


Flo bin attachments will be 
available only through licensed 
manufacturers that already are 
well established in the mate- 
rials-handling field. That’s be- 
cause skilled engineering and 
know-how are considered essen- 
tial to apply this device suc- 
cessfully. International’s instal- 
lation is in the hands of Neff & 
Fry Co., Camden, Ohio. — Bi- 
tuminous Coal Research, Inc., 
Pittsburgh 13, Pa. 78A 


Fire Fighter 


Portable unit enables use 
of wet or dry chemicals. 


Designed originally for major 
oil-field fires, the Fire Boss is 
expected to find widespread ap- 
plication as a prime agent for 
industrial damage control. 

Fire Boss consists essentially 
of two spheres, one filled with 
1,500 lb. of powdered chemicals 
under nitrogen pressure, and 
the other with water. The water 
plus chemicals in auxiliary 
tanks provide eight different 
assisting agents to the dry 
powder. These include any 
combination of either fog or 
straight streams of water, foam, 
wet-water or wet-water foam. 

Neoprene hoses, mounted on 
continuous-flow reels, are al- 
ways ready for instant use. Al- 
though one man can handle the 
unit, two to four operators are 
recommended. 

The complete unit comes 
mounted on either a_ truck 
trailer or skids. — Fire Boss, 
Inc., West 2nd St., Odessa, Tex. 

80A 


Pressure Sereen 


Cleans up feed stock to 
high-speed paper machines. 


High capacity and low power 
consumption head up the list of 
advantages for the new Centi- 
screen pressure screen. Cou- 


Equipment Developments 
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New hopper prevents bin stoppage 

Portable fire fighter for industrial damage control 
Pressure screen removes dirt from paper feed stock 
Plastic solenoid valve outlasts steel 100 to 1 
Blower-compressor line comes in wide capacity range 


Bucket elevator moves on rails 


Hot-gas washer scrubs dust from vent streams........... 82B 
Powder dryer uses tilting trays to stop dust loss 
Plywood-molded pipe available in all diameters 

Additive injector pumps against 1,200 psi............... 82E 
Drum handler marks demise of pallets for drums......... 84A 
Precipitator electrode stops “flashover” 

Stainless fittings offer service to 2,500 psi................ 84C 


Filler packs 1,000 cans/min 


Snap-in flowmeter tubes change instrument range 
Magnetic seals have only two moving parts.............. 84F 
Thermocouples measure roll or shaft temperatures....... 84G 


For more details, use Reader Service Card 


pled with these are simplicity 
of installation, operation and 
maintenance. 

Stock feeds into an annulus 
formed by two circular screens. 
Pulsating action produced by 
two pairs of rotating hydrofoils 
drives acceptable stock through 
the screens and into a discharge 
line. Splinters not thoroughly 
reduced in cooking and bleach- 
ing are retained, and leave the 
machine through a tailings dis- 
charge line. Heavier particles 
of dirt are trapped even before 
they reach the screens. — Bird 
Machine Co., South Walpole, 
Mass. 80B 


Plastie Solenoid Valve 


Designed to handle most 
corrosive fluids. 


Company officials claim that 
the new SV-5100 series of all- 
plastic, corrosion-resistant sole- 
noid valves will outlast their 
stainless steel counterparts 100 
to 1. 

Made of molded nylon, tiie 
valve may be taken apart for 
inspection and cleaning without 
removing it from the line. Fit- 
tings, which are an integral part 
of the molded body, are de- 
signed for 8-in. I.D. slip-on plas- 
tic tubing. 


Capacity at its rated maxi- 
mum operating pressure of 7 
psig. is 4 gpm. Maximum cur- 
rent drain is 10 watts.—Valcor 
Engineering Corp., Kenilworth, 
80C 


Blower-Compressor 


Eight models offer wide 
service range. 


Newly designed for either 
pressure or vacuum service, the 
Cycloblower line of axial-flow 
blower-compressors will handle 
air, steam or various process 
gases. 

Direct or step-up drives for 
the mating pair of screw rotors 
enable the use of standard 
motors for power input. Special 
compressor chamber design per- 
mits increased water rates for 
wet compression and vacuum 
service. 

Eight models, 
capacity range from 


providing a 
100 to 
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NEW HIGH SPEED MIXER 
FOR QUALITY FINISHING 


TRIPLE ACTION MIXER— Complete uni- 
form blending in 2 to 7 minut: 


STRONG-SCOTT TRIPLE ACTION MIXER 
exposes each particle in the mixture to 
over 10,000 separate mixing actions 
per minute as it blends and folds. This 
produces a uniformly mixed product 
with 99.9% thorough distribution of 
minor additives. 


WRITE FOR 


TWIN ROTOR MIXERS— Accurate blend- 
ing of liquids and dry mix at any speed. 


TWIN ROTOR MIXERS are designed 
primarily for high percentages of liquid 
application to light weight ingredients, 
where product identity is to be main- 
tained. A double shaft assembly with 
overlapping, adjustable paddles gently 
combine the liquids with the dry mix. 


FREE COLOR BULLETIN 
For complete information 
on the equipment shown 
above, write to The Strong- 


Scott Mfg. Co. 
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STRONG-SCOTT TURBULIZER 


Provides Fast, Thorough Disper- 
sion, Disintegration and Blending 
of Dry Materials, or Pastes In- 
volving Liquids and Solids. 


The TURBULIZER is a high speed, 
continuous mixer that will dis- 
integrate and disperse fat pel- 
lets, chemical ingredients which 
have a tendency to ball or 
agglomerate, and other ingredi- 
ents which can be broken by 
the paddles and thoroughly 
dispersed in the mixture. Prod- 
uct uniformity is accurately 
maintained as a result of high 
speed centrifugal forces created 
by the paddles. 

It is also highly applicable 
where a fluffing action is desired 
on powdered material. Minor 
percentages of liquid may easily 
be added to dry mix with high 
efficiency and dispersion results. 

The TURBULIZER is self clean- 
ing and is built with sanitary 
seals at each end of the shaft. 
The interior is precision ma- 
chined. Overlapping, adjustable 
paddles turn within a close tol. 
erance to the chamber wall, 
providing a selective rate of 
material flow. 

The TURBULIZER may be fur- 
nished in carbon or stainless 
steel and may be jacketed for 
hot water, steam or a refrigerant. 
Capacities will vary depending 
on the bulk density of the ma- 
terial and the degree of agglom- 
erates encountered. Consult 
Strong-Scott for full details. 


Mfg. Co. 


i 


DEPT. CE-04 


Equipment Designed for Better Processing 
451 TAFT STREET, MINNEAPOLIS 13, MINNESOTA 


€ 
NEW PRODUCT NEWS 
/ The Turbulizer produces a homogeneous mix, increases production while reducing mixing time and costs. 
| | 
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EQUIPMENT DEVELOPMENTS .. . 


nearly 3,500 cfm., are available. 
Pressure range offered is 3 to 
15 psig., vacuum range from 5 
to 20 in. Hg.—Cycloblower Co., 
York, Pa. 80D 


Roving Bucket Elevator 


Services Reactor Line 


This elevator-on-rails moves 
up and down a line of reactors, 
feeding them a bulk diet of 9 
ton/hr. of dichlorophenoxyacetic 
acid. The reactors are part of 
American Chemical Paint Co.'s 
weed killer and plant hormone 
facilities at St. Joseph, Mo. Hav- 
ing 50 ft. of travel, the unusual 
loader consists of a Link-Belt 
Type 204 centrifugal-discharge 
bucket elevator mounted on a 
steel self-propelled carriage. — 
Link-Belt Co., Prudential Plaza, 
Chicago 1, Il. 82A 


Hot-Gas Washer 


Single compact unit cleans 
dust-laden gases. 


Less than 15 ft. high, and fea- 
turing utility at temperatures 
up to 2,000 F., a new single-unit 
washer effectively eliminates 
dust from hot gas streams vent- 
ing to the atmosphere. 

On entering the washer, dust 
particles in the gas stream are 
wetted by a water spray. Initial 
flow energy causes the wet par- 
ticles to impinge on the surface 
of a pool of water—most dust is 
trapped. 

A second impingement cham- 
ber removes remaining parti- 
cles; a fan-induced draft im- 
parts the necessary flow energy. 

Units come equipped with 
manual or automatic sludge-re- 
moval systems. Capacity range 
is dependent on use.—Lehigh 
Fan & Blower Div., Fuller Co., 
Catasaqua, Pa. 82B 


Powder Dryer 


Tilting-tray device cuts 
powder blow-away losses. 


Positive displacement of fine 
powder through a _ controlled 
drying environment without 
dust loss is the job of the new 
Turbo-Dryer. 

The dryer consists essentially 
of a system of tilting trays 
stacked in annular’ fashion 
around a set of fans. The fans 
circulate drying medium over 
the powder on the trays. 

As the stack rotates, a sta- 
tionary cam gradually tilts the 
individual trays of each shelf, 
thus sliding the contents to the 
next lower shelf of trays. 

Dryers now being constructed 
include field-erected equipment 
as well as a small packaged 
unit. — Wyssmont Co.,_ Inc., 
Long Island City, N. Y. 82C 


Plywood-Molded Pipe 


Direct substitute for other 
types of pipes. 


First introduced during 
World War II as a replacement 
for small-diameter metal pipes, 
versatile plywood pipe now of- 
fers lowest costs for many aver- 
age and large-size piping jobs. 


Two other desirable features, 
those of lightness and cutting 
simplicity, endow the pipe with 
ease of handling and installa- 
tion. 

Because the plywood product 
does not corrode, it has a much 
longer life than many other pip- 
ing materials on the market. 
Plywood-molded pipes can be 
produced economically in any 
diameter, and lined with any 
material.—Plycraft, Inc., Law- 
rence, Mass. 82D 


Additive Injector 


Meters chemicals into high- 
pressure equipment. 


Chief function of a recently 
developed pump is injection of 
measured quantities of liquid 
chemicals into process equip- 
ment under pressures up to 
1,200 psi. Fitted with a special 
check valve, the pump will also 
withdraw measured samples 
from high-pressure lines. 

A j-hp., 1,750-rpm. electric 
motor supplies motive power to 
the pump through a 50-to-1 re- 
duction worm gear assembly. 
Each pump consists of one or 
two piston injectors, each ca- 
pable of delivering from a few 
ounces to 40 gal. per day. 

Normally, piston size and 
length of stroke provide ade- 
quate control of output rate. 
Variable speed motors will per- 
mit closer control if required. 

Materials of construction for 
vital working parts’ include 
stainless steel, bronze or plas- 
tic. Three models are available 
—for line pressures of 250, 500 
and 1,200 psi. Flow capacities 
vary inversely with head.—Tex- 
steam Corp., Div. of Vapor 
Heating Corp., 320 Hughes St., 
Houston 11, Tex. 82E 
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87 OF AMERICA'S “FIRST HUNDRED" CORPORATIONS 
ARE WHITING CUSTOMERS ; | 


Swenson Evaporators help the world's 
leading saltmakers produce the finest 


uly the salt of the 
earth 


Food, chemical, pharmaceutical . . . whatever your processing 


need, there’s a custom-designed, custom-engineered Swenson This quadruple-effect, forced circulation evaporator 
is a part of the quality team at one of the leading 


Evaporator that will help improve your product quality. salt companies. 
Send For 
Booklet! 


Request your copy of ‘An 


Open Door’ for detailed Proved Engineering for the Process Industries 


information. Swenson Since 1889 
Evaporator Company, 

15669 Lathrop Avenue, 

Harvey, Illinois. 


CuemicaL 7, 1955 
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EQUIPMENT DEVELOPMENTS .. . 


Drum Handler 


Lift-truck attachment aes- 
sists drum handling. 


A novel device, consisting of 
six 3-in.-dia. rams welded on 
a 130-in.-wide plate, enables 
standard Yale lift trucks to 
transport and stack five 55-gal. 
drums at a time. 

Hangers and bolts fasten the 
attachment securely to the 
truck fork carriage. A _ slight 
pivoting action of the ram plate 
compensates for minor mis- 
alignment of truck and rams 
during pick-up. 

The new drum handler will 
hoist up to 2,400 Ib. at a 17-in. 
load center. It fits any model 
in Yale’s lines of gas and elec- 
tric-powered trucks.—The Yale 
& Towne Mfg. Co., 11000 Roose- 
velt Blvd., Philadelphia 15, Pa. 

84A 


Precipitator Electrode 


Replacement completely 
controls corona discharge. 


Substitution of new “barbed- 
wire” energizing electrodes in 
place of conventional straight- 
wire types greatly increases the 
efficiency of electrostatic pre- 
cipitators. 

Straight-wire electrodes grad- 
ually accumulate an insulating 
coat of dust at various intervals 
along their length. As a result, 
concentration of corona at the 
clean portions eventually causes 
“flashover” to the collecting 
plates. The points on the barbs 
of the new wire remain clean, 
however, and corona remains 
evenly distributed. 


Because of this even distri- 
bution, replacement of old elec- 
trode wire with new increases 
the capacity of existing pre- 
cipitators; new precipitators 
equipped with the barb elec- 
trode need not be as large, for 
a given loading, as units fitted 
with conventional wire. — Kop- 
pers Co., Inc., Metal Products 
Div., 490 Scott St., Baltimore 3, 
Md. 84B 


Stainless Fittings 


Available in complete range 
of sizes. 


A complete standard line of 
stainless-steel fittings is now 
available for service to 2,500 
psi. at 670 F. 

Fittings come in both 300 and 
400 alloy series stainless steels. 
Ranging in size from 8 to 30 in., 
they include 45- and 90-deg. 
elbows, tees and reducing fit- 
tings. During manufacture, 
they must meet the strict 
quality controls required for 
nuclear applications as well as 
those in the chemical and 
petrochemical fields. — Cooper 
Alloy Corp., Hillside, N. J. 84C 


BRIEFS 


High-speed Votator filler packs 
canned goods at rates up to 
1,000 containers/min.; com- 
bines processing and canning 
into a faster and more san- 
itary operation with lower 
maintenance, — Girdler Proc- 
ess Equipment Div., National 
Cylinder Gas Co., Louisville, 
Ky. 84D 


Snap-in flowmeter tubes are 
feature of new 2700 Series 
Variable Area Flowmeters. 
Tube “floats” in a pair of 


O-rings, permits use of three 
meters for flow range nor- 
mally covered by eight.— 
Fischer & Porter Co., Hat- 
boro, Pa. 84E 


Magnetic mechanical seals can 
replace conventional packing 
or spring-loaded mechanical 
seals in any stuffing box. Con- 
sisting of just two working 
parts held together by mag- 
netic force, seal seats evenly 
at all times.—A. W. Chester- 
ton Co., Everet 49, Mass. 84F 


Roll-temperature thermocouples 
accurately measure surface 
temperature of rotating rolls, 
shafts and bearings. Units 
are adaptable to close-control 
systems because of fast re- 
sponse. Conax Corp., 2300 
Walden Ave., Buffalo 25, N. Y. 

84G 


Equipment Cost Indexes 


Sept. Dec. 
1957 1957 
Industry 
Avg. of all 229.2 
Process Industries 
Cement mfg 
Chemical. . . 
Clay products. . 
Glass mfg. . 
Paint mfg. 
Paper mfg....... 
Petroleum ind... 
Rubber ind........ 
Process ind. avg... 


220. 
230 


o 
o 


Related Industries 
Elec. power equip... . 
Mining, milling...... . 
Refrigerating........ 
Steam power 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill, Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers; Feb. 24, 1958, pp. 143-4 for annual 
averages since 1913. 


For More Information . . . 


about any item in this 
department, circle its 
code number on the 


Reader Service 


postcard (p. 219) 
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FASTER FLUID CONTROL is guaranteed by the 
quarter-turn action that fully opens or closes 
Homestead Cam-Seald Valves. A cam limits 
plug travel and automatically presses the 
matched seating surfaces of the plug and 
body together to form a leakproof, metal-to- 
metal seal. Additional design features such 


as the sealed bottom, seal between cap and 
body, the deep stuffing box, and the fact that 
fluid or grit cannot pass across the seating 
surface in the open or closed position, as- 
sure long, leak-free service. Write today for 
complete information—see how Homestead 


fills your needs. 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P. O. Box 13 @ Coraopolis, Pa. 


DEVELOPMENTS ... 


CHEMICAL ECONOMICS EDITED BY D. R. CANNON 


Chemical Firms Score in Sales, 
Find Profit Pickings Slimmer 


% Change Profits 


(Thousand Dollars) 
1957/1956) 1956 1957 


Sales 
(Thousand Dollars) 


1956 1957 


Sales Profits 


Allied Chemical & Dye 2.1 


American Cyanamid 
Diamond Alkali 
Dow Chemical 

Du Pont 


Food Machinery & Chemical 
Grace. 
Hercules Powder. 


Koppers. 


Monsanto Chemical 541,883 
Spencer Chemical 

Stauffer Chemical 

Union Carbide 


American Marietta 
Crown Zellerbach 
Devoe & Raynolds’* 
Goodyear Tire & Rubber 
Marquette Cement 


.. +13.5....+17.0 
29....+ 3.3 
..+21.0.... +54.1 
1.1 

—15.0....—55.3 


Norwich Pharmacal 
Owens-Illinois Glass 
Parke, Davis 

Phillips Petroleum 
Rayonier 


OS 
.. +10.4....+10.4 
7@....-A 


St. Regis Paper 

Shell Oi! 

Smith, Kline & French 
Sun Oil. . 

U.S. Rubber __. 


* Estimated; ' 6 mo. ending Nov. 30; ® For fiscal year ended Nov. 30. 


Chemical Profits: Harder to Keep a Buck 


profit reports—and the 1958 out- 
look—are the slowdown in nor- 
mal growth of markets and, at 
the same time, a flood of new 


Sold more, made less—the chemical processing 


industries’ fiscal paradox for 1957. Outlook for this 


yore More of the same. producing capacity. By late 1957 
virtually no commercial product 


William H. Chartener, McGraw-Hill Dept. of Economics of any chemical processing in- 


Despite sagging sales in the 
final quarter, chemical process 
companies still managed, as a 
group, to chalk up new sales rec- 
ords last year. But the late-year 


slump hurt profits so much that 
1957 was for all but a few firms 
a year of narrowing profit mar- 
gins. 

Factors tending to dampen CPI 


dustry was in short supply. And 
more new capacity will come on 
stream this year. 

> Profit Trimmers Ahead — 
Prospects for improved profit 
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1955—90¢ PER LB 
F.0.B. PRODUCING PT. 


1957—41¢ PER LB. 
DELIVERED 


1956—43¢ PER LB. 
F.0.B. PRODUCING PT. 
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1957-58—39¢ PER LB. 
DELIVERED 


TRIMETHYLOLPROPANE...a fast 10,000,000 Ibs. to feed growing industry 


The properties of this free-flowing polyol are 
of prime importance to the fast-growing 
polyurethane foams industry. Trimethylol- 
propane’s ability to improve both rigid and 
flexible foams, coupled with its easier proc- 
essing, offer extremely valuable manufactur- 
ing advantages. And in the large alkyd resins 


Basic r@asons ... 


Acids Functional Fluids Polyols 
Alcohols Gasoline Additives Plasticizers 
Aldehydes Glycois Salts 
Anhydrides Ketones Solvents 

Esters Oxides Vinyl Monomers 


industry serving the $1.6 billion paint market, 
this chemical intermediate is also finding 
important application. 

But, until Celanese developed a method for 
high-volume, low-cost production, the use- 
fulness of trimethylolpropane was severely 
limited. Today, a major Celanese production 


GHEMICALS 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION, DEPT. 553-D, 
EXPORT SALES: AMCEL CO., INC., AND PAN AMCEL CO., INC., 1830 MADISON AVE., NEW YORK 16. 


facility at Bishop, Texas, is geared to turn out 
in excess of 10 million pounds, providing 
industry with a high quality product at a 
practical price. 

This is another example of how Celanese 
development and production anticipate and 
meet the needs of progressing industries. 


Celanese ® 


for improved products 


Agricultural Paper 
Automotive Pharmaceutical 
Aviation Plastics 

Building Surface Coatings 
Electrical Textiles 


180 MADISON AVE., NEW YORK 16. 
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Two-Way Profit Licking . . . Total Dollars . . . Ratio to Sales 


Process Industry 


% Change % of Sales 
1957/1956 1956 1957 


Chemical & Allied Products 

Industrial chemicals 
Drugs & medicines 

Petroleum Refining 

Paper & Allied Products 

Rubber Products 


showings in 1958 are dimmed, 
furthermore, by low operating 
rates and stiff sales competition. 
McGraw-Hill’s capital spending 
survey last fall reported chem- 
ical companies were operating at 
only 92% of capacity. They pre- 
fer to operate at 92%. Other 
process industries, too, were op- 
erating at  less-than-preferred 
rates. 

And operating rates have con- 
tinued to drop since that Fall 
survey. 

This means that new and more 

efficient equipment installed in 
recent years will not be running 
at profitable rates of capacity. 
Meantime, CPI companies must 
absorb higher labor and freight 
costs, and will need more costly 
sales efforts to maintain volume. 
Excess capacity also will mean 
continued heavy pressure on 
prices. 
P Sell More, Make Less — Net 
sales of companies in the chem- 
ical process industries rose about 
3% in 1957 over the 1956 total 
of $72.3 billion reported by the 
Federal Trade Commission and 
the Securities and Exchange 
Commission. Profits, however, 
dipped 6-7% below both pre-tax 
and post-tax levels for 1956 of 
$10.1 billion and $6.3 billion, re- 
spectively. 

These CPI trends in sales and 
profits between 1956 and 1957 
were just about the same as those 
for manufacturing industries in 
general—where sales were up 
about 3% and profits down about 
5%. 

Chemical and Allied Products 
—Net sales rose 4% from the 
1956 total of $22.2 billion. But 
pre-tax profits were only about 
1% better than the $3.3 billion 
in 1956. And profits after taxes 


in each year came to about the 
same—$1.8 billion. 

Industrial Chemicals — (Now 
reported separately as well as in 
the chemicals and allied products 
total.) Sales were 4% over the 
$9.6 billion rung up in 1956; pre- 
tax profits rose slightly over the 
$1.7 billion reported the year 
before; and post-tax profits held 
steady at about $950 million. 

Drugs and Medicines — (An- 
other chemical sub-group now 
reported separately.) Companies 
in this class enjoyed big gains in 
both sales and earnings. Sales 
climbed more than 15% above 
the 1956 total of $2.7 billion. And 
profits before and after taxes 
jumped 25% from the 1956 fig- 
ures of about $530 million (pre- 
tax) and $270 million (post-tax). 

Petroleum Refining—Sales and 
earnings ran sharply ahead of 
previous rates in the early 
months of 1957 as the Suez crisis 
boosted export markets for do- 
mestic oil products. But demand 
slackened later in the year, leav- 
ing the industry with only a 6% 
gain in sales (from $24.9 billion 
in 1956) and an actual decline in 
earnings. Profits before taxes 
were down some 10% (from 
$3.6 billion) ; profits after taxes 
were off 6% (from $2.9 billion 
in 1956). 

Paper and Allied Products— 
After many months of near- 
capacity operation, paper pro- 
duction and sales leveled off in 
1957. At the same time new ca- 
pacity was being added. A small 
sales decline during the latter 
half of the year pulled the year’s 
total down 2% from the 1956 
figure of $10.7 billion. There 
were even more severe dips in 
pre-tax profits—down over 20% 
from $1.3 billion in 1956—and 


post-tax profits—off 20% from 
$657 million. 

Rubber Products—Net sales of 
rubber companies rose 3% in 
1957—up from $6.2 billion in 
1956. Pre-tax earnings held 
steady at about $550 million. 
And profits after taxes were off 
1-2% from the 1956 total of $276 
million. 

Stone, Clay and Glass Prod- 
ucts — Sales and profits in the 
ceramic group were hit by a pro- 
longed cement strike early in the 
year and by slackening demand 
toward the end. Sales were just 
about even with the $8.3 billion 
in 1956. Pre-tax and post-tax 
profits slumped about 6% from 
$1.3 billion and $681 million, re- 
spectively. 
> Inventories Deter — Corpora- 
tion balance sheets show one im- 
portant reason for fourth-quar- 
ter production cutbacks that pre- 
vailed through most of the CPI: 
Inventories were piling up. 

Inventory totals at the end of 
the third quarter of 1957 (latest 
data available) compared with 
the same point in 1956 are as fol- 
lows: For chemicals and allied 
products, inventories were up 
6%; for petroleum refining, up 
14%; for paper and allied prod- 
ucts, up 1%; for rubber prod- 
ucts, up 5%; for stone, clay and 
glass products, up 8%. 

Financial positions, however, 
generally continued to be strong. 
Net working capital (excess of 
current assets over current lia- 
bilities) rose through the year 
in the drugs and medicines, rub- 
ber, and stone, clay and glass 
industries. 

Industrial chemicals showed a 
small drop in net working cap- 
ital (from $2,961 million to 
$2,810 million from the end of 
third-quarter 1956 to end of 
third-quarter 1957. Petroleum 
refiners reported an_ increase 
over the same period, although 
the third-quarter 1957 figure was 
off $230 million from the peak 
first quarter. 
> Feast and Famine—For indi- 
vidual companies, large and 
small, 1957 was a year of varia- 
tions in sales and earnings. 
Sales showed relatively narrow 
changes, up or down. But the 
earnings figures range from big 
pluses—like Parke, Davis’ 54% 
rise—to big minuses—like Ray- 
onier’s 55% drop. 
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help control 
the gigantic 


piping system 


Primary Contractor: C. F. Braun & Co., Attiamara, CAL. 


For the new Delaware Refinery of Tidewater Oil Company, 
careful selection of valves was unusually important. Tens 
of thousands of valves were required to control the maze 
of piping at this largest refinery ever built at one time. 


To the valve specifiers for this gigantic piping project, the 
long record of Jenkins Valves for an extra-measure of 
efficient, economical service was good reason for using 
many thousands of Jenkins Valves in the total valve equip- 
ment of the refinery. 


It will pay you to have the same important assurance when 
you specify or install valves . . . especially since Jenkins 
Valves cost no more. Jenkins Bros., 100 Park Avenue, 


New York 17. 


as : At Tidewater’s Refinery of the Future 
JENKINS VALVES 


These 

large valves 
made 

of Ni-Resist 
metal are among 
the thousands 

of Jenkins Valves 
in this 

great refinery. 
Sizes range 

from ¥%” to 24”; 
made of 

various metals 
to suit 

different 
services. 


¥ 
aE 
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ECONOMICS... 


Major chemical companies also 
scored wide differences. Allied 
reported a drop of almost 8% in 
profits, after a 10% drop the 
year before. Cyanamid, which 
reported a small increase in 1956, 
earned 20° more in 1957. 
Du Pont reversed its 10° drop 


of a year ago and boosted earn- 
ings about 3%. Olin Mathieson 
and Union Carbide, which had 
held even in 1956, saw earnings 
fall in 1957. Monsanto’s earn- 
ings dropped only 3°% last year, 
against a 12% dip in 1956 net 
earnings. 


Nuclear Industry — 1958-1968 


A ten-year look ahead 
for nuclear equipment sales 
both here and 
power potential and capi- 


abroad, 


tal costs. 


Putting its crystal ball to work 
again, the Atomic Industrial 
Forum has come up with its sec- 
ond growth outlook for the 


atomic industry—this time for 
the period 1958-1968.* In the 
words of Forum President Al- 
fred Iddles, this report will help 
“strike a realistic balance be- 
tween the over-optimism which 
still prevails in some quarters of 
the industry and the pessimism 
which has recently started to 
dominate others.” 


**A4 Growth Survey of Atomic Indus- 
try, 1958-1968.” 
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Forecasts made in mid-January 


Ailing Equipment Sales Aim to Get Well in 1958 


We’re happy to pass along 
some good news about capital 
spending—a pivotal, and most 
disappointing, factor of our 
economy during the last half of 
1957. McGraw-Hill’s recent fore- 
cast of new orders for machinery 
suggests that the spending slide 
has already bottomed out (see 


chart above) and that equipment 
buying will step up during each 
succeeding quarter throughout 
1958. So even though overall 
dollar volume of new orders for 
machinery this year will still 
fall short of last year by about 
5%, things appear to be looking 
up again. 


Some of the Forum’s predic- 
tions: 

eU.S. equipment manufac- 
turers can look forward to $4 
billion in sales of reactor hard- 
ware for domestic and foreign 
markets over the next ten years. 

¢ Prospective sales for large 
domestic nuclear reactor systems 
will increase from $300 million/ 
yr. in 1960 to from $350-660 mil- 
lion/yr. in 1968. (Naval, mili- 
tary and _ propulsion reactors 
alone comprise 40-80% of this 
total.) 

Prospective U.S. reactor 
sales to the six Euratom coun- 
tries will range from $200-380 
million ordered through 1965. 
(This estimate assumes that only 
about 40% (5.7 million kw.) of 
Euratom’s 1967 goal of 15 mil- 
lion kw. of nuclear power ¢a- 
pacity will be realized. ) 

¢ 1964 is the earliest possible 
date for the development and 
construction of a nuclear plant 
competitive with oil- or coal- 
fired electric generating plants. 
This progress would give the 
U.S. a total nuclear power re- 
actor capacity of 6 million kw. by 
1968. 

¢ More pessimistic assump- 
tions, however, pinpoint 1968 as 
the year of the first economic 
nuclear power plant. Total na- 
tional capacity would be no more 
than 2 million kw. of nuclear 
power at that time. 

¢ Nuclear reactor equipment 
costs will be shaved 15-35% (in 
terms of 1957 dollars) in the 
1958-1968 period. (Cost esti- 
mates have increased sharply the 
past two years—as much as 
115% between 1955 and 1957 
quotations for such items as 
pumps, heat exchangers and 
specialized vessels. ) 

e Mean capital cost of large 
nuclear power plants due on- 
stream in 1960 will be about 
$430/kw., including indirect 
costs with interest during con- 
struction. For those plants start- 
ing up in 1968, estimates range 
from $280-360/kw. 

eIn the early 1960’s, annual 
volume of business associated 
with small reactors (power pro- 
totypes, research and test reac- 
tors rated at less than 25,000 
kw.) will temporarily equal, or 
even exceed, business generated 
by the nation’s large nuclear 
power plants. 
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A clad ‘‘sandwich’”’ being assembled prior to hot rolling. Claymont Stainless-Clad Plates— by d’Arazien 
5 to 50% stainless inseparably bonded to carbon steel backing—offer the corrosion and 

abrasion protection of stainless steel plus the economy of carbon steel. This is another 

of the many steel plate products available from Claymont’s integrated mill. 


CLAYWM™MONT 
STAINLESS-CLAD PLATES 


CHECK CLAYMONT FOR—Alloy Steel Plates + Carbon Steel Plates + Stainless-Clad Steel Plates 
High Strength Low Alloy Steel Plates + CF&l Lectro-Clad Nickel Plated Steel Plates - Pressed 
and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Steel Products 
Large Diameter Wélded Steel Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 


Plant at Claymont, Delaware - Sales Offices in all Key Cities 
5788 
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HOW TO SELECT WATER-CONDITIONING EQUIPMENT 
Water Impurities and Methods of Treatment 


HARDNESS (Scale) 
Calcium or magnesium 
salts such as bicarbo- 
nates, chlorides and 
sulfates 


lon Exchange (zeolite softeners). Generally used on clean, clear water to 
reduce hardness to a very low figure. Also avoids repumping. 

Precipitator (cold lime-soda softening). Used where turbidity, color or iron 
or manganese are also to be removed. Sometimes used for softening only— 
gives lower operating cost than ion exchange on high-carbonate-hardness 
waters. Reduces hardness to a few grains per gallon. Can be followed by 
zeolite softeners. 

Hot-process Softener (lime-and-soda process) usually followed by anthracite 
filter. Used for boiler feedwater. Also removes silica. Reduces hardness to a 
few grains per gallon. If followed by a zeolite softener (optional), no soda 
ash is used. 


TURBIDITY 
Suspended dirt, sand, 
silt or other solids 


Sand Filter (gravity or pressure type) alone... for water with moderately 
low turbidity content. Precipitator will reduce bulk of turbidity; generally 
followed by sand or anthracite filter for practically complete removal. 


COLOR 
Dissolved or finely di- 
vided organic matter 


A Precipitator with alum coagulant is generally used. Powdered activated 
carbon is sometimes added for further reduction of color. 
Chlorination may be used to kill living organic matter. 


: BAD TASTE OR ODOR Aeration with several hours detention. Adding chlorine: Expensive except for 
he Hydrogen sulfide removing small residuals. Forced-draft degasifier: Used if there are 10 or more 
4 (H,S), cause of “rot- ppm of H,S or if CO, is also to be removed. Carbon Purifier (Carbo Dur®) or 
ten egg” odor Manganese Zeolite Filter: For small volumes of water with 2 ppm or less H.,S. 
Same treatment as for COLOR. A Carbon Purifier may be used for small vol- 
Algae, organic matter umes of water... preceded by a sand filter if turbidity or debris is to be 
removed. 
A Carbon Purifier provides simple, automatic operation. Also removes other 
: Excess chlorine causes of tastes and odors. Sodium Sulfite treatment reduces chlorine at lower 
| equipment cost. 


CORROSIVENESS 
Low pH due to free 
mineral acids 


Neutralize with caustic soda, soda ash or lime. 


Low pH due to carbon 
dioxide (CO,) 


Aeration reduces CO,. A forced-draft degasifier removes practically all CO,. 
Neutralizing Amines are used for corrosive hot condensate. Feeding sodium 
silicate will coat inside of pipes. 


Alkalinity (carbonates 
and bicarbonates that 
form CO, under heat) 


Can be reduced in a Precipitator with lime. Can also be removed by lon Ex- 
change (2 methods): Cation exchanger, sodium cycle, plus strongly basic 
anion exchanger, chloride cycle... for lower equipment cost on small flow 
rates, no handling of acids or alkalis, no blending of effluents. Cation ex- 
changer, hydrogen cycle, then neutralization by blending with softened water 
or addition of caustic soda (““H and Na treatment”) ... for lower equipment 
cost on high flow rates and reduction of total solids. 


IRON OR MANGANESE 
Ferrous or Manganous 
compounds (dissolved), 
bicarbonates, etc. 


Suspended iron 
(ferric hydroxide) 


Up to 50 ppm of Fe can be removed with cation exchanger, sodium cycle— 
if water is clear and unaerated. 

Aeration, raising pH with lime, settling (in catch basin or Precipitator) and 
filtering will remove iron. If raw water pH is high enough to cause iron to 
precipitate on aerating, the lime or settling or both may be omitted. 
Manganese Zeolite (‘oxidizing filter”) for water with up to 2 ppm of iron 
or manganese. 


Sand filter—sometimes with a coagulant such as alum added just ahead of 
the filter. 


SILICA (Turbine blade 


scale) 


Hot process softener (and anthracite filter) for low and medium pressure boil- 
ers. lon exchange (demineralizing) for more complete silica reduction for 
high pressure boilers. 


(NO. 7 OF A SERIES) 


*Factors in selecting specific treatments include: initial or operating cost Pe R Fee UWTrit. 


or space limitations, plans for future expansion, characteristics of raw 
water, desired effluent quality and volume . . . and degree of operating ; ei ee - 
skill available (automatic vs. manual operation, facilities for routine Water Conditioning . 
chemical testing, etc.). - lon Exchange « Industrial Waste Treatment 


THE PERMUTIT COMPANY, Dept. CE-4.50 West 44th St., New York 36, N. Y. 


— 


The reason... Dene nd a ty Wilfley Acid Pumps are 


available with pumping 
parts of the machinable 


Whenever Wilfliey Acid Pumps are put to 
work, even on the most difficult applica- 
tions, operating costs go down. These highly 
efficient pumps operate continuously with- 
out attention—eliminate costly maintenance. 
Wilfley dependability will save you money. 
Write, wire or phone. 


alloys as well as plastic 
to meet all requirements. 


ACIO p 


“COMPANIONS IN ECONOMICAL OPERATION” 


Individual Engineering 
ON EVERY APPLICATION 
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NEW VALVE-OLOGY 


shuts off costly maintenance 


Hancock 600# Steel Valves incorporate new concepts in 
valve-ology that reduce valve maintenance and equipment 
down-time. The forged steel bonnet and body have but- 
ting flanges so strong no distortion is possible. Compressed 
between them is a Flexitallic gasket so durable not even 
pressures exceeding ten times the rating of the valve can 
cause a blowout. 
Hancock valve-ology makes full use of stainless steel to 
reduce your valving cost. Seat, disc, stem, swing bolts and 
nuts, thread bushing, packing gland follower—all are stain- 
less steel. Globe, Angle, “Flocontrol”, Lift Check, and Hi- Hancock 600# Steel 
Pressure Drop designs available. A high degree of stand- yng tl 
ardization simplifies servicing and inventory needs. Your Y%”" thru2”. 
industrial supply distributor will gladly give you full de- 
tails on Hancock Valve quality and performance. Phone 
him today. 


MAXWELL HANCOCK STEEL VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Watertown, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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BRIDGEPORT BRASS 


ALLOY BULLETIN 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


eee 


Advantages 
of 
Duplex Tube 
by C. L. BULOW 


Chief Corrosion 
Metallurgist 
Bridgeport Brass Company 


Bridgeport Duplex Tubes are used 
where a heat exchanger tube is attacked 
simultaneously inside and out by differ- 
ent types of corrosive media. Duplex is 
made by drawing two tubes of different 
metals, one over the other, and com- 
bining them into a single tube. 

Metal Combinations 

This type of construction permits the 
use of a wide range of combinations of 
metals— Admiralty, Cupro Nickel, Cop- 
per, Aluminum Brass, and many others 
coupled with steel, nickel, aluminum, 
stainless steel, Monel, etc. 

Many Uses 

Applications for Bridgeport Duplex 
Tubes include successful service in the 
production of ammonia, benzol, hydro- 
carbons, resins, rubber chemicals, carbon 
dioxide and many other chemicals. Like- 
wise, duplex tubes are admirably suited 
for replacement of ordinary boiler tubes 
for use in air-compressor aftercoolers, 
lube-oil coolers and fuel-oil heaters. 

Applying Duplex Tubes 

It is virtually impossible to prescribe 
what duplex tube combination is best 
for any specific use without information 
on the specific requirements of the appli- 
cation. The important point to remem- 
ber is that with duplex tubes you can 
practically “‘tailor’’ the tube to your 
requirements. 


Laminated Tube 
Sheets — Another 
Weapon in The Fight 
Against Dual 
Corrosion 


Bridgeport now offers 
metallurgically bonded 
dual-metal tube sheets 
especially designed to com- 
bat dual corrosion. These 
tube sheets are a valuable 
adjunct to duplex and 
copper and copper-alloy 
condenser and heat ex- 
changer tubes. They are 
available in a number of 
combinations such as 
Naval Brass, Muntz 
Metal, silicon bronze, cop- 
per, and Monel with steel 
and stainless steel. 
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Heavy-wall duplex consists of a thin wall of copper or other nonferrous metal around a thick-walled 
steel tube—a perfect combination for high pressures and utmost corrosion resistance. 


New Bridgeport Heavy-Wall 
Duplex Tubes Lick Dual Corrosion 
Problems at High Pressures 


High-pressure heat exchanger opera- 
tion presents two very basic problems. 
The first is to find a tube thick enough 
to stand up under the pressures used. 
The second is to find a tube material 
able to withstand corrosive attack for 
long periods of time and at the same 
time provide desired heat-transfer char- 
acteristics. 


New Heavy-Wali Duplex 

Bridgeport came up with the answer 
in a new design—heavy-wall duplex tube. 
Heavy-wall duplex consists of a heavy 
inner tube with an outside covering of 
thin-wall nonferrous tubing. Although 
the inner tube is low carbon or stainless 
steel, and the outer tube Cupro Nickel, 
Red Brass, Admiralty or copper, both 
inner and outer tube materials can be 
varied to suit the conditions of the 
application. 

Advantages 

Use of a nonferrous outer tube cuts 
corrosive effects of cooling water. And, 
because it resists corrosion, it gives the 
entire tube installation superior heat- 
transfer characteristics. With proper 
cleaning and maintenance, a Bridgeport 
Heavy-Wall Duplex Tube will substan- 
tially outperform single metal tubes. 


Installation 
Most applications are in cascade 
coolers where bent tube ends are re- 
quired. Small sections of heavy-wall 


duplex can be formed to the desired 
radius or one end of long sections can be 
bent, thereby eliminating one weld joint. 

Heavy-wall duplex tubes are designed 
to the ASME Code to operate at pres- 
sures up to 5,000 psi. They will, however, 
pass hydrostatic tests at much higher 
pressures. In actual operation they will 
give years of satisfactory trouble-free 
service with no more than normal clean- 
ing and maintenance procedures. 


To make hairpin turns, sections of heavy-wall 
duplex are bent and welded to straight lengths 
or other bent sections. 


Further Information 

More detailed information on sizes, 
characteristics and ratings of Bridgeport 
Heavy-Wall Duplex Tubes will be fur- 
nished on request. Our Technical Service 
representatives are also available to co- 
operate with you in working out appli- 
cation problems. For prompt service, 
call your nearest Bridgeport Sales Office. 


BRIDGEPORT BRASS 


Bri 
. dgep rt, Bridgeport Brass Company, Bridgeport 2, Connecticut * Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 
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This is Why the Nash is the 
Simple Compressor 


DISCHARGE 
PORT 


HARGE 


A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. will do no harm. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods Data on these 75 pounds in a single stage. 


pumps sent immediately on request Sn 


NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 


There are no mechanical complications in a Nash Compressor. 


two years 
sulphur melters... 


and 
maintenance 


On any steam trap installation, one of the big questions to be 
answered is, ‘“‘What maintenance is needed ?” 

Yarway Impulse Steam Traps answer the question in a con- 
vincing way in this tough outdoor installation on sulphur 
melting coils at a midwest chemical plant of International 
Minerals and Chemical Corporation. 

“‘No maintenance in 2 years of hard service,” the opera- 
tors say. 

Yarways have many features that contribute to such trouble- 
free records in plants coast-to-coast. 
¢ STAINLESS STEEL CONSTRUCTION. 
ONLY ONE MOVING PART... A SMALL VALVE. 

* GOOD FOR ALL PRESSURES WITHOUT CHANGE OF VALVE 

OR SEAT. 
WON'T FREEZE UP. 

In addition to all that, Yarways get equipment hot in a hurry 
and keep it hot. 

Buy Yarway Impulse Steam Traps from one of 270 local 
Industrial Distributors. For name of one nearest you, also free 
trap bulletin and Piping Diagram and Trap Selector for chemi- 
eal processing equipment, write... 

YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Penna. 


THERE’S A YARWAY IMPULSE TRAP FOR EVERY NEED 


SERIES 60 
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For all normal trap 
requirements, 
pressures 

to 400 and 

600 psi. 


No. 20-A 


For light loads 
on tracer lines, 
steam mains, 
small presses, 
etc. 


SERIES 40 


For heavy loads 
requiring extra 
high capacity 
steam traps. 


INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


For high pressures, high 
temperatures. 

(Flanged 

or welding 
connections.) 


IMPULSE STEAM TRAP 


The Impulse that revolutionized steam trapping 20 years ago. 


' 
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Do you have a 


DUST PROBLEM? 


AAF TYPE N ROTO-CLONE DOES MANY JOBS 
FOR CHEMICAL PROCESSORS 


If your operations require collection of heavy dust 
loadings of all particle sizes, you’ve got a job for 
the AAF Type N ROTO-CLONE. The engineered 
simplicity of this hydrostatic precipitator assures 
highest efficiency and lowest maintenance costs. 


The rugged Type N achieves its high efficiency 


from the combined action of centrifugal force and 
thorough intermixing of water and dust-laden air. 
Compact design makes for important space savings. 

For complete information on this versatile wet 
collector, call your local AAF representative or 
write direct for Bulletin 277. 


AAF Dust Ilinois 
Control! Equipment Heating Specialties 


An Fitter OUR BUSINESS — 


COMPANY, INC. 


326 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 


Air Filters 4 Heating and 
ond Precipitators [MINE Ventilating Unite 

H 
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LOOK AT THE LEADER’S LATEST... 
‘00 design of a famous line... Ross BCF Exchangers 


Yellow brass flanged-lip baffle 


LOOK AT THE LIST... new design features, new sizes, new capacities, Look at the leader’s latest. 
new mountings, new materials . .. new low prices! In 1958 the leader Send in the coupon below 
and originator of small, compact, fully standardized exchangers takes 9, the new Ross Bulletin 
another step forward. 
The Ross Heat Exchanger Division of American-Standard originated 
down on the 1958 Ross 


the whole BCF idea 14 years ago. Before then, pre-engineered design, 
mass produced parts and stocked assemblies were untried for a unit 
of this type. Designers and users of original equipment were quick 
to adopt the BCF as standard. Today, on a larger scale than ever, it 
is cooling lube oil, jacket water, hydraulic and other fluids for a wide 
variety of industries. 
But, even with such success, the BCF has never been permitted to 

stand still. Ross has persisted in making constant design refinements = pre a 

oss Heat Exchanger Division 
and performance improvements ... 1958 is typical: New baffles with Buffalo 5, N. Y. 
flanged lip at each tube hole and around outer edge for tighter fit 
and improved thermal characteristics. New stamped steel feet, Please send, without obligation, your 
movable in three positions around hubs for easy, more adaptable new Bulletin 1.1K6 describing the 1958 
mounting. New sizes and capacities . . . 46 models . . . one, two or Ross Type BCF Heat Exchanger. 
four pass designs .. giving greater selection than ever before. 


Type BCF Exchanger. 


NAME 


TITLE 


COMPANY 


ADDRESS 
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unrestricted flow 4 

_ Single Pass Design Cut Away to Show Details of Corrosion Resistant Copper Alloy Core Assembly _ 

' 
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RAFFINATE 


for 


TURBO-MIXER R.D.C. COLUMN 


Whether you are extracting uranium with mixer 
settlers (like Kerr-McGee and Vitro) or butadiene 
(like Esso Standard or Polymer Corporation) or 
a continuous counter-current extraction column 
(like Bakelite), there’s a Turbo-Mixer designed 
exactly to meet your needs. 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo-Mixer Bulletin (s): 
General Turbo-Mixer Bulletin 
RDC Extraction Column Bulletin—______ 
Side Entering Propeller Mixer Bulletin .___L 


Absorption & Oxidation Bulletins_____ 


TURBO-MIXER 


Licensed Under 
Shell Development Company Patent 


Turbo-Mixers are designed for maximum service, 
based on over 40 years of experience and specializa- 
tion in mixer construction. For descriptive informa- 
tion showing how your problems may be solved 
by Turbo-Mixer, write today. 


TURBO-MIXER 


TURBO-MIXER DIVISION 
GENERAL AMERICAN 
TRANSPORTATION 
CORPORATION | 
Sales offices: 380 Madison Avenue, New 


York 17, New York ¢ General Offices: 135 South LaSalle 
Street, Chicago 90, Illinois ¢ Offices in all principal cities 
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HOW TO HEAT AND AGITATE LIQUIDS IN TANKS 
efficiently, economically, and with less noise 


Do it with plant steam and SK Steam Jet Heaters. 
| These Heaters utilize the jet principle to mix steam 
with a cold liquid, uniformly and without the noise 
and vibration usually associated with such operations. 
Since all of the heat in the steam is absorbed by the 
tank liquid being heated, operation is efficient. Be- 
cause the jet action of the Heaters produces agitation 
and circulation, you need no additional equipment to 
perform these functions. Furthermore, since Steam 
SK Fig. 301 Noiseless Heater SK Fig. 315 Circulating Heater Jet Heaters have no moving parts (except an ad- 
for Tank Heating justing spindle on some pipe-line types), you get 
¢2 long, trouble-free service without costly supervision 
and maintenance. 

The illustration above shows tank heating being 
accomplished using SK Sparger Nozzles—one of the 
several types of Heaters offered by SK. Units of this 
type are ideal for use where uniform agitation is 
SK Fig. 320 bE : j SK Fig. 327 required over a large shallow tank area. In operation, 

a jet of steam issuing through the nozzle entrains 
Continuous By Slurry Heater tank liquid through the suction opening. Conden- 
Heater for Pipe-Line sation takes place immediately upon mixing of liquid 
for Pipe-Line F Heating and steam and the stream of heated liquid is dis- 
Heating Ae charged at considerable velocity providing con- 
stant agitation. 

Several other types of SK Steam Jet Heaters—for 
both tank and pipe-line heating—are shown at left. 
Complete details on all types are contained in 
Bulletin 3A which is available on request. 


e 
JET APPARATUS: Ask for Condensed Bulletin }-1 
ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin M-1. ad 
VALVES: Ask for Condensed Bulletin V-1 COMPANY 
HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1. 


for Tank Heating 


GEAR PUMPS: Ask for Bulletin 17-A 2217 State Road, Cornwells Heights, Bucks County, Pa. 
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SK Fig. 314 Sparger Nozzle 
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HARDEST MAN-MADE METAL! 


TALIDE METAL, a tungsten carbide of superior quality, is harder, stronger, 
and more resistant to abrasion than any other metal. Properly applied, it 
gives superior service on applications where wear, heat, strain, and shock are 
destructive to other metals. 


@ ABRASION RESISTANCE— Up to 100 times that of steel. 

@ COMPRESSIVE STRENGTH— Higher than all melted, cast or forged 
metals and alloys. 

@ RESISTANCE TO DEFORMATION— 2 to 3 times greater than steel. 

° —e Resists oxidation and thermal shock up to 


@ THERMAL EXPANSION— Less than half the rate of steel, “creep” is 
negligible. 

@ FRICTIONAL RESISTANCE— Lower than steel, non-galling, “slippery” 
Properties higher. 


ALL TALIDE METAL grades are made in latest type vacuum electric 
furnaces by precision methods under rigid control. A wide variety of shapes 
and sizes can be supplied—up to 25” in diameter, 100” in length, and 5000 
pounds by weight. Parts can be supplied to any grit finish required down to 
one micro-inch. The physical properties of the most commonly used grades 
are listed below. Other grades are available for specialized applications. 


PHYSICAL PROPERTIES OF TALIDE METAL (P. S. 1) 


Last Times Longer! 


Steel Paddle After 
Less Than 50 Hours 
(Worn to 1/2 Length) 


“ex 


Talide-Tipped Paddle 
After 2500 Hours 
(Negligible Wear) 


Leading brick manufacturer reports Talide-tipped 
pug mill paddles have outlasted 50 sets of hard- 
faced steel paddles to date—and are still in use. 
Operation involves mixing abrasive ceramic, 
clay and brick compositions. 

TALIDE METAL is saving industry millions of 
dollars annually by wear-proofing vital parts on 
machine tools, presses, pumps, compressors and 
other types of processing equipment used in the 
steel, oil, chemical, plastic, auto, rubber, textile, 
glass, ceramic, mining and metalworking industry. 


BALLS & SEATS 


COMPRESSOR 
FOR CHECK VALVES SLEEVES & RINGS 


Talide 


Transverselcompressive Co-Efficient 
Grade uptu Strength of Thermal 


Operation Rupture 
Strength Expansion 


(Density) 


of 
(Deflection) 


4------- 


No Shock C-91 | 91.8 | 14.90 | 235,000) 710,000 |3.00x10-6 


Light, Shock C-99 91.0 | 14.75 | 265,000 | 670,000 |3.65x10-6 


Medium Shock | C-88 | 89.5 | 14.55 | 295,000| 635,000 |4.00x10-6 


Light C-85| 88.4 | 14.25 | 315,000) 600,000 |3.75x10-6 


77,000,000 


Medium C-80| 87.0 | 13.85 | 335,000} 550,000 |4.50x10-6 


74,000,000 


Heavy C-75} 85.0 | 13.15 | 355,000} 500,000 |5.00x10-6 


Note: Hardness values may vary plus or minus .2 to .3 on individual lots. 


70,000,000 


SPECIAL SHAPES 


Send for new 76-page catalog 
56-G or ask for sales 
engineer to call. 


Metal Carbides Corporation 
PRESSED 


Youngstown 12, Ohio 


TALIDE’ 

SUNG STOWN 12,! | 

| AND SINTERED CARBIDES » VACUUM METALS 
"HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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AT KERR-McGEE OIL INDUSTRIES REFINERY 


Rugged round-the-clock service 


without shutdown... 


(KERR-MCGEE 


14 x 27 Spiraxial Compressor 


delivers 3456 cfm at 
28 psi discharge operating 
at 1800 RPM requiring 450 HP. 


Sized for direct-connected 
drives with motors, engines or 
turbines, at speeds from 1,750 
to 3,550 RPM. 

Peak efficiencies at required 
discharge pressures. 

Uncooled — requires no water 
jacketing. 

No internal lubrication — deliv- 
ers oil-free air. 

Small space — low noise level. 

e 
Capacity ratings range from 
700 cfm to 5,000 cfm, with 
pressures from 8 psi to 30 psi. 


thanks to R-C SPIRAXTAL COMPRESSOR 


The Cushing, Okla. Refinery of Kerr-McGee 
Oil Industries recently installed this 14 by 27 
R-C Spiraxial Compressor and ran it for six 
months on a rugged 24 hour a day schedule— 
without shut down or difficulties of any kind! 


The unit supplements the air supply to the re- 
generator and has helped increase throughput 
by 550 bbls. per day. Thus only a 1-year’s run 
will pay for the installation! 


Such sturdy, dollar-wise performance is typical 
of R-C Spiraxial units for refinery and many 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


other types of service. Engineered with R-C 
patented Rotor Design, they insure greater effi- 
ciency, dependability and economy . . . require 
no water jacketing ... reduce substantially both 
first cost and maintenance. Variable compres- 
sion ratios widen the range of uses. Absence of 
internal lubrication assures oil-free air. 


A product of progressive engineering, R-C 
Spiraxial Compressors are built to the same 
high standards of manufacture that have made 
Roots-Connersville the symbol of compressor 
dependability throughout the world. 


| 


<p For additional data, 

please refer to our section 

in Chemical Engineering Catalog 
or Mechanical Catalog 


Pret or write for Bulletin LAL-458. 
ind 


458 Illinois Ave., Connersville, Indiana. In Canada—629 Adelaide St., W., Toronto, Ont. 
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A hippo surfaces with a cavernous yawn—powered by water from F-M pumps shown below. 


From butterflies to hippopotami 


F-M pumps make animals ‘‘live”’ 


In one of the world’s most fabulous amuse- 
ment parks, waterfalls tumble; rivers flow; 
hippos yawn, and giant butterflies flap their 
wings—all water-powered by Fairbanks- 
Morse pumps with F-M motors. 


Although a most unusual application, 
these F-M installations demonstrate the 
flexibility and experience of Fairbanks- 
Morse in working with the engineers of any 
organization. 


Whatever type, size or capacity pumps 
you need—you’re sure of satisfaction when 
you call in your F-M Sales Engineer. Con- 
tact him today, or write directly to Fair- 
banks, Morse & Co., 600 South Michigan 
Avenue, Chicago 5, Illinois, Dept. CE-4-7. 


) FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 


SCALES DIESEL LOCOMOTIVES AND ENGINES ELECTRICAL MACHINERY RAIL CARS HOME WATER SERVICE EQUIPMENT MAGNETOS 
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ADVERTISEMENTS ON LUMMU 


— - 


Headquarters of SFTL 


In Paris we are 
Societé Francaise des Techniques Lummus 


40,000 B/D Complete Refinery 


A staff of over 300 Specialists Serves Process Industries in Continental Europe 
while Joining Six Other Lummus Offices and Subsidiaries to Circle the Globe 


Phenol-Acetone Plant 


Founded in 1948 to serve Continental Europe, Societé 
Francaise des Techniques Lummus’ specialized technical 
staff has designed, engineered and constructed scores of 
the more than 700 Lummus petroleum, chemical, and 
petrochemical projects throughout the world in the last 
half century. 

SFTL’s record includes projects with great variety of 
size and type. Among recent projects handled by SFTL 
are pictured above: a complete 40,000 B/D Refinery con- 
sisting of nine process units and all offsites, an Ethylene 
Plant, a Fluid Catalytic Cracking and Gas Recovery 
Unit and a Phenol-Acetone Plant. 

SFTL is also ready to join forces with any one of 


Ethylene Plant 


Fluid Catalytic Cracking Unit 


six other Lummus offices and subsidiaries — located in 
New York, Houston, Montreal, Maracaibo, London, The 
Hague —to make Lummus facilities easily available 
around the world. 

The flexibility of the Lummus organization permits 
advantageous arrangements for our clients in the accep- 
tance of various currencies in payment for our services. 

See Lummus on your next project. 

* * * 

THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, N. Y. Houston, Chicago, Washington, D.C., 
Montreal, London, Paris, The Hague, Caracas, Mara- 
caibo. Engineering Development Center, Newark, N. J. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
385 MADISON AVENUE, NEW YORK 17,N.Y,. 
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The latest advancement in dust recovery 


if Cleans without 


jarring or rapping! 


Maintains uniformly 


low pressure drop! 
e Field-proven 


JET-CLEANED DUST COLLECTORS 


efficiency as high 
as 99.99%! 


Backed by the same organization that pioneered 
commercial application of COTTRELL Precipitators and 
MULTICLONE Collectors, the DUALAIRE Jet-Cleaned 
Dust Collector is revolutionizing filter-type 
recovery systems. The DUALAIRE gives you 
vital advantages like these... 


JET-CLEANING ACTION cake ever forms to reduce effectiveness! 
clears the filter tube continuously in small 


NO STANDBY UNITS, with their 
increments—not with sudden surges as in 


complicated switching devices, are need- 


atures 


rapping or jarring. 


CLEANING ACTION starts automatically 
and stops automatically to keep pressure 
differential within low pre-set range. 


FILTER EFFICIENCIES under actual field 
operations, run as high as 99.99% And 


ed. The DUALAIRE is cleaned as it filters 
— without interruptions or shut down 
periods for cleaning. The operation is 
continuous! 


FILTER UNITS LAST LONGER because 
they are not subjected to intermittent jar- 


ring, rapping or vibration—all destructive 
to filter fabrics. 


filter capacity remains uniformly high at 
all times because no thick filter 


The above are only a few of the many important advantages you get in 
DUALAIRE Dust Collectors. This 8 page booklet gives the full story... 
explains how the jet-cleaning action works — shows how the basic 
DUALAIRE unit is adaptable to a wide range of operating requirements — 
provides facts, figures and illustrations that will change your thinking on 
filter-type recovery systems. Send for your free copy of this descriptive 
booklet —or see your nearest Western Precipitation representative. 


WESTERN 


PRECIPITATION 


CORPORATION 
Engineers and Constructors of Equipment for Collection of Suspended Material from Gases .. . and Equipment for the Process Industries 
LOS ANGELES 54 + NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 
Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 
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COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
CMP Combination Units 
DUALAIRE Jet-Cieaned Filters 
HOLO-FLITE Processors 
H!I-TURBIANT Heaters 
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ELLIOTT 


TURBINES 


YOUR CHOICE OF DESIGN MODIFICATIONS 
TO MATCH YOUR SPECIFIC 
APPLICATION REQUIREMENTS 


Constant-speed oil 
relay governor. 
NEMA Class C, 1000 
to 4500 rpm. 


ype 
Variable-speed oil 
orifice governor. 
NEMA Class A, 800 
to 10,000 rpm, 


Other modifications include electric and pneumatic remote 
trip, high back-pressure trip, electric and pneumatic speed 
changer, low oil pressure trip, special shaft extensions, 
and various accessories. 


simplified design includes 
reliable governing system 


The Elliott-engineered, direct-acting governing system with over- 
speed trip and valve (NEMA Class A) positively insures smooth 
uniform speed 24-hours-a-day, day-after-day, year-after-year. The 
horizontal, fly-ball-type, speed-sensitive element is effectively 
weather-proofed by an aluminum enclosure . . . mounted on the 
end of the turbine shaft and directly connected to the steam 
admission valve by a sturdy linkage. Mica-impregnated packing 
and a flexible, non-aging Neoprene grommet insure an effective 
steam seal over long operating periods. 

Other design benefits of Elliott single-stage turbines are easy 
inspection . . . simple replacement of wearing parts 
... and interchangeable components from one turbine 
frame to another. And always near you is your Elliott 
field engineer. For full details write Elliott Company, 
Steam Turbine Department, Jeannette, Pa. Ask for 
Bulletin H-22B. 


E 


ELLIOTT Company 
He- 


STEAM TURBINES ® MOTORS © GENERATORS © DEAERATING HEATERS @ EJECTORS CONDE NSERS © CENTRIFUGAL COMPRESSORS © TURBOCHARGERS ® TUBE CLEANERS ® STRAINERS 


CuemicaL Encineertnc—April 7, 1958 


107 


| 
- 
a 
Type P a 
Type F 1 
Built-in constant or i| 
differential pressure ! 
4500 rpm. Pea | AR | 
|| 
( 


NO HEADACHES HERE 


Miles Laboratories, Inc. have relieved untold 
millions of headaches with their familiar 
Alka-Seltzer* tablets, but they have no head- 
aches of their own in handling the considerable 
quantities of acetic anhydride and phosphoric 
acid required in their operations. This job is 
done by the two LaBour Type G pumps seen 
in the photograph. 

These pumps unload tank cars as shown, or 
tank trucks on the paved area, and also move 
liquid to process from the storage tanks. 
They’ve delivered a combined total of 19 years 
of dependable service, without one minute of 


unscheduled time out. “They’ve never let us 
down,” say the Miles people. 


In the picture, note that the car is being 
unloaded through pipes under the pavement. 
During operation these are under less than 
atmospheric pressure, so there can be no loss 
of liquid. The packingless Type G’s can’t leak, 
either, and their only maintenance require- 


ment is routine lubrication. 


If you want dependable pump service with- 
out heachkches, take a tip from the headache 
experts and specify LaBour. 


‘Alka-Seltzer and the ‘‘Speedy'’ figure are registered trademarks of Miles Laboratories, Inc., Elkhart, Ind. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ELKHART, INDIANA, U.S.A. 
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PHOTO COURTESY CORNING GLASS WORKS 


20,000,000 passengers safe in the hands of the Chemical Engineer 


Special glass lenses for runway lights .. . 
another service to mankind made possible 


by the Chemical Engineer and his technology 


Wherever chemical processes are used in 
industry ... in the familiar chemical process 
industries and constantly stretching beyond 
. .. the chemical engineer is your first sales 
target. He’s the instigator behind that new 
product, that new process, that new plant. 
His influence is evident in every order for 


——==| New equipment, raw materials and supplies. 


Sell him first, and you’ve sold the CPI. 

Whatever his function — from pilot plant 
to front office — you can get him on your side 
if you talk to him in the one publication that 
talks his language—exclusively—CHEMICAL 
ENGINEERING — preferred by a margin of 
3 to 1 among chemical engineers in all func- 
tions, in all industries. This year it will reach 
them with a greater timeliness and impact 
than ever before. CHEMICAL ENGINEERING, 
A McGraw-Hill Publication, 330 W. 42nd 
St., New York 36,N. Y. ® @ 


Published every other monday 
for Chemical Engineers inall functions 


60% shorter— 
but with radial air-gap design! 


Performance- 
proved radial 
aif-gap dependability 


NEMA rating 
in 60% 
less space 


New Louis Allis Pancake Motor preserves all the advantages of conven- 


tional motor construction 


The new Louis Allis Pancake Motor is your solution to 
trouble-free power in any space-cramped motor application. 
The Pancake is a remarkably short flange-mounted motor 
— up to 60% shorter and 33% lighter than standard motors 
of the same rating! And it is built in conventional radial 
air-gap design! 

It’s done by an ingenious forming process which literally 
compresses the end coils of a conventional radial air-gap 
motor into an exceptionally short length. The result is a 
compact, light motor ideally suited for horizontal or vertical 
mounting on machine tools, roof ventilating fans, or any close- 
quarter installation where space is a critical design factor. 
What's more, this is achieved without sacrificing a single 
desirable characteristic: the stator still contains the same 
iron and copper as standard Louis Allis motors . . . standard 


NEMA service factor is maintained... high insulative values 
are retained by using proved Louis Allis varnishes and new 
insulating techniques . . . over-sized pre-lubricated bearings 
are used to guarantee long bearing life . . . and the entire 
motor is enclosed in an industrial-type cast-iron housing 
designed to shrug off abuse! 


The housing and flange are cast in one piece: this permits 
extra-accurate internal machining which extends bearing 
life and reduces noise levels to a new low. 


Investigate the Pancake Motor through your local Louis 
Allis District Office. Sized from 1 to 15 hp, at 1800, 1200, 
and 900 rpm, in open drip-proof and enclosed non-ventilated 
or fan-cooled enclosures. Write for Bulletins 2100 and 2150 
to the Louis Allis Co., 447 E. Stewart St., Milwaukee 1, Wis. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 
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This unit cleans machine parts with solvents and ultrasonic waves. The walls are made from Stainless Steel because Stainless resists corrosion and will not contaminate the parts being cleaned. 


Only Stainless Steel 
can stand high-frequency 
vibrations in cleaning units 


The Detrex Chemical Industries, Inc. of Detroit has 
developed a method of cleaning machine parts with 10-second 
exposures to ultrasonic waves in vats of trichlorethylene. 

Stainless Steel is the only metal that can be used in these 
vats. They tried others but found that in time the ultrasonic 
waves shook loose tiny specks of corroded metal from the vat 
walls and dropped them on the cleaned machine part. 

With Stainless Steel vats there are no tiny specks of corro- 
sion. The Stainless takes these high-frequency vibrations every 
day and it doesn’t even show a pin-point spot in its hard, 
smooth finish. 

When you buy new equipment for your plant, think about 
corrosion-resistant Stainless Steel. If you want service-tested 
quality, specify USS Stainless Steel. USS is a registered trademark 


United States Steel Supply-Warehouse Distributors 


United States Steel Corporation-Pittsburgh 
American Steel & Wire-Cleveland 
National Tube-Pittsburgh ba 
Columbia-Geneva Steel-San Francisco U n ite d St ate S St e e | 
Tennessee Coal & Iron-Fairfield, Alabama 


United States Steel Export Company 


J 


“BUFFALO” RESIN-BONDED 
FIBER GLASS FUME FANS 


These new fans further broaden the selection of “Buffalo” 
exhausters for the chemical industries, and offer advantages 


of versatility, lighter weight, reasonable cost and reliability. 


The new Type “FG” offers excellent chemical resistance to 
a wide variety of acids, salts, gases, organic materials and 
other corrosives. It is suitable for temperature applications up 


to 225°F. 


The fan housing is entirely of resin-bonded fiber glass, with 


stainless steel studs molded-in for attachment to the bearing 


stand. The rotor is a carefully balanced steel wheel with all 


exposed parts encased in thick fiber glass. In standard capaci- 


ties up to 34,000 cfm at pressures to 
10” static. Write for Bulletin FI-511 


for all details, includ- 


impact-resistant 


ing chemical resist- 
ance table and 
““Q”’ Factor* 
construc- 


tion details. 


won’t support combustion 


*The "Q” Factor — the built-in Quality 
which provides trouble-free satisfaction 
and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING = AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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NO MAINTENANCE IN 11 YEARS! 


That's the performance record of the Chiksan 

swivel joints at the Peoria, Illinois plant of the 

Hiram Walker Company. Day in and day out for 

eleven years, Chiksan swivel joints have given the 

necessary flexibility of flow lines, and safety of 

operation in the transfer of mash to the fermenters Chiksan swivel joints turn with full 360° 
without line rupture or loss of product. The packing rotation in 1, 2 and 3 planes, handling, air, 
on these swivel joints has never been changed even hydraulics, fuels, oils, water and other fluids. 
though low pressure steam is continually run 

through the assemblies when they are not in opera- 

tion. Assure yourself of minimum maintenance with 

long trouble free operation by specifying versatile 

Chiksan swivel joints. 


WRITE FOR CHIKSAN CATALOG G-4 


Subsidiary of Food Machinery and Chemical Corporation 


SS CHIKSAN COMPANY, Breo, Colifornia . Chicago 3, Illinois « Newark 2, New Jersey + Well Equipment Mfg. Corp., (Division) 
Houston 7, Texas « Chiksan Export Co., Brea, California; Newark 2, New Jersey + Chiksan of Conada, Ltd., Edmonton, Alta. 
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YOU GET 
EXTRA PROTECTION 
against corrosive... 
abrasive or 
explosive 


| 
| 
| 
| 
| 


TYPE EP 
Standard TEFC 
1 to 100 hp 


TYPE JP 
Explosion-proof 
1 to 100 hp 


with 
Wagner totally enclosed — //¥ 
HEAVY DUTY BALL BEARINGS...The ball bearings 
motors. ee protected for used in these motors are of the highest quality, with more 
then ample capacity to provide long troublefree service 
longer motor life 


under heavy loads. 


If you need motors that will keep production rates up... 
that will give the continuity of service that is so important 
to automation ... that will operate with complete depend- 
ability under the most severe conditions— Wagner totally- 
enclosed motors are your soundest choice. 


Type EP Motors offer protection against corrosion, dust, 
abrasives, fumes, steel chips or filings. Type JP is explosion 
proof as well—designed and approved for use in explosive 


atmospheres. BEARINGS CAN BE RELUBRICATED... Factory installa- 
tion will last for many years under normal service, but 


NEW NEMA FRAMES... These motors are built in the openings are provided to permit relubrication that adds 
new NEMA Frame sizes from 182 through 445U, with ribs adnan 

that add mechanical strength and increase the surface 

cooling area. Effective cooling system adds to motor life. 

Let your Wagner Sales Engineer show you how these 

protected motors can bring you savings on initial motor 

costs, maintenance costs and continuity of operation. 


1 TO 100 HP—4 POLE, 60 CYCLE — 
NEMA FRAMES 182 THROUGH 445U 


Wagner Electric Grporation 
SEALS KEEP BEARINGS CLEAN ...Both ends of these 


motors have running shaft seals to keep the bearings clean. 
wnse-s Bearing housings are effectively sealed to prevent escape 
BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES of grease. 
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You can see why Saran lined pipe cuts operating costs 


These corrosion-resistant pipes, fittings and valves 
are stock items, and they can be fabricated in the field 


The long range economy of Saran lined pipe starts right 
here—with the immediate availability of pipe, fittings and 
valves . . . as stock items. There’s no waiting . . . no price 
premium to pay. 


And Saran lined pipe can be fabricated in the field. Only 
conventional hand tools or power equipment are needed to 
cut and thread it right on the job site. 


Saran lined pipe pays off through the years with superior 
corrosion resistance and strength. When you specify the 


SARAN LINED PIPE COMPANY 


DEPT. 2002A Name Title 


new gray Saran lined pipe, valves, pumps and fittings, you'll 
be able to pipe commonly used acids, alkalies and other 
corrosive liquids under a wider temperature range. 


You can plan a complete corrosion-free pipe system with 
Saran lined pipe, valves, pumps and fittings. They're avail- 
able for systems operating from full vacuum up to 300 psi 
and temperatures from —20° F to 200° F. Send the coupon 
today for further information. And be sure to ask about 
Saraloy® 898 tank lining, too. THE DOW CHEMICAL COM- 
pany, Midland, Michigan. 


Please send me information on: () Saran lined pipe, fittings and valves () Saran lined centrifugal pumps [) Saraloy 898 chemical resistant sheeting 


2415 BURDETTE AVENUE 


Address. City 


FERNDALE 20, MICHIGAN 


YOU CAN DEPEND ON 
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Roofing a 


Four ways to beat corrosion 


with ALCOA INDUSTRIAL BUILDING MATERIALS 


Alcoa® Aluminum’s natural resistance to corrosion 
is well established. It weathers well; never needs 
painting. Only insignificant changes in appearance 
and strength occur despite the most prolonged and 
intensive assaults of airborne grit, organic and in- 
organic vapors, chemical deposits—a wide range of 
corrosion hazards. Years of field experience pro- 
vide conclusive proof. 

Your choice of building characteristics is wider 
with aluminum, too. Alcoa Corrugated Roofing and 
Siding for rustfree endurance. Alcoa Ribbed Sid- 
ing for long-lasting good looks. V-Beam Roofing 
and Siding for high strength safely carries 30-lb/ 
sq-ft uniform load on a 10-ft purlin spacing. And 
for the lowest cost insulated metal wall system 
known—sandwich wall of Aleoa Aluminum, with a 
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U value of .147, has three times the insulating 
value of 8” brick. 


GET THIS FREE BOOK. Alcoa’s free 36-page book, Alcoa 
Aluminum Industrial Building Products, gives you full 
technical data and background on roofing and siding. Other 
data is available on windows, handrails, stair treads, tread 
plate, gratings and similar equipment. Ask your nearest 
Alcoa sales office, or write Aluminum Company of America, 
856-D Alcoa Building, Pittsburgh 19, Pennsylvania. 


ALCOA 
2G 3 i 
INDUSTRIAL BUILDING PRODUCTS 


ALUMINUM COMPANY OF AMERICA 


Your Guide to the Best 
in Aluminum Value 


“ALCOA THEATRE”’ 


Sy. 
Sip Exciting Adventure 


Alternate Monday Evenings 
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Get the last ounce of efficiency, at no extra cost 
...it adds up to big savings 


When your filter runs hour after hour...month after month... 
a few points extra efficiency soon pays back the cost of the finest machine you can buy. 

There’s only one sure way to get this last ounce of efficiency: 

custom design. In all types of rotary vacuum filters, FEinc’s custom design has 
consistently delivered whatever is required. Whether you want 

higher recovery of valuable solubles with less dilution. ..lower impurities in 
finished cake... 2-6% less moisture...or just higher output 

in limited floor space... FEince can deliver. We'll be happy to conduct complete 
tests and submit recommendations. No obligation. Write today. 


This FEinc String Filter replaced 2 __ Fine Scraper Filters are tailor-made 
presses and 6 men for each specific job 


FEinc penicillin filter enclosed for FEine Roller-Discharge handles FEinc top-feed unit, showing unusual 
steam sterilization clayey materials ‘ drum design 


FILTRATION ENGINEERS 
AMERICAN MACHINE & METALS, INC. 
EAST MOLINE, ILLINOIS 
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IN THE 
DEVELOPMENT, | 
CONSTRUCTION AND 
OUTFITTING | 
OF INTEGRATED 
SHALLOW AND 
DEEPWATER 
MOBILE 
DRILLING 


PLATFORMS 


MR. GUS Il 
Platform 260’ x 104’ x 22’ Slot Length 57’ Width 50’ Sinking Depth 150’ 
Owner: C. G. Glasscock Drilling Co. 


RAY TERRY JIM WOODRUFF 
Hull 215’x 52’x 14’6” Slot Length 90’ Width 11’ Sinking Depth 14’ Platform 190’x 150’x 12’ Slot Length 37’ Width 32’ Sinking Depth 75’ 
Owner: Natural Gas and Oil Company Owner: Penrod Drilling Company 


STEEL 
Boston Harbor New York Harbor 


Baltimore Harbor Beaumont, Texas 


Los Angeles Harbor San Francisco Harbor Sh i p b rT) i | d i n g D i Vv i Ss io n 
GENERAL OFFICES: 25 BROADWAY, NEW YORK 4, N. Y. 


Quincy, Mass. Staten Island, N. Y. 
Sparrows Point, Md. Beaumont, Texas On the Pacific Coast shipbuilding and ship repairing are performed by : Ke STEEL 
San Francisco, Calif, the Shipbuilding Division of Bethlehem Pacific Coast Steel Corporation = 
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Do you have 


filtration problems 


as tough as this? 


PUROLATOR’S ENGINEERING SALES STAFF 

WILL HELP YOU SOLVE THEM 
The requirements above are not hypothetical . 
typical of specifications to which Purolator has designed 
and built filters. The filtering elements designed for this 
application combine two forms of a porous metal media to 
obtain the required filtration qualities with the structural 
strength needed to withstand the punishment of the self- 
cleaning action — plus the temperature gradients and the 
effects of corrosive materials. 

Purolator’s engineering staff specializes in designing 
and building filters for difficult applications like this. The 
emphasis is on engineering, by a staff of “Q” and “L” cleared 
filtration experts, backed up by complete manufacturing 
facilities, able to produce filters or separators of any known 
media to operate within these wide ranges of conditions: 


Filtration For Every Known Fluid 


. . they are 


TEMPERATURES: from —420° to 1200° F. 
PRESSURES: from a nearly perfect vacuum to 6,000 p.s.i. 
RATES OF FLOW: from drop by drop to thousands of GPM. 


DEGREES OF FILTRATION: from submicronic to 700 microns 
(in various media). 


This complete filtration service, for the toughest problems 
in nuclear and chemical applications, is available only at 
Purolator. Purolator’s engineers are ready to work on your 
requirements. If you have an urgent need for specially 
designed filtration systems, call Jules Kovacs, Vice Presi- 
dent in charge of Research and Development and Product 
Application . . . or send him the details of your application. 


PUROLATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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SPECIFICATIONS 
FLOW MEDIUM "HIGHLY CORROBIVE GASES (RESTRICTED) 
RATE. OF FLOW CFM | 
OPERATING TEMPERATURE 50°F 
OPERATING PRESSURE PSIG or 29 
MAXIMUM PARTICLE: PASSED MICRONS 
CLEANING BY BACKFLOWING AND/OR 
VIBRATING AT FREQUENCY OF 100 CYCLES PERSEC. 
| 119 


A new concept in 


transformer 


insulation 
GAS INSTEAD OF OLUL... that is headline news! 


Sulphur Hexafluoride is a heavy, non-flammable gas and is both chemically and physiologically inert. These 
characteristics plus its high dielectric strength pin- pointed the heavy duty transformer field as a logical target. 
And so it turned out! 
SF6 instead of oil is now being used in high voltage transformers with the following advantages: 
® operations are much quieter © lighter construction permissible 
© less restriction in location © lower maintenance 
e fire-proof and explosion-proof 


In SF6, the electrical and electronics industries are finding a very useful product providing both electrical 
insulation and cooling. As in so many ‘headline’ products serving industry, the element S is part of the chem- 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 
811 Rusk Avenue, Houston 2, Texas 


Newgulf, Texas ® Spindietop, Texas 
Sulphur Producing Units moss Texas © Worland, Wyoming 
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New Class 600 
MARLEY 
Double-Flow 


the 
Profile 
with Purpose 


Comprised of a combination of “active” angles, the 
contour of Class 600 cooling towers is completely func- 
tional with positive influence on performance and 
operation. Each angle has its specific purpose and, in 
conjunction with the others, creates additional ad- 


vantages. 


Louver Angle: The 42-inch louvers are positioned on 
3-foot centers at an angle of 40° from horizontal. This 
arrangement readily admits more air to do more cooling— 
with inherent lowering of static drop, higher working 
velocities in the fill become completely practical. It in- 


creases the atmospheric performance potential (always 


greatest in cross-flow towers) and it eliminates splash-out. 


Structural Angle: The 10° angle outlined by the 
louver posts is of equal importance. It makes possible uni- 
form fill width or uniform air travel at all levels in the 
cooling chamber. Result: more performance per cubic foot 
of structure gained through efficient air utilization. 


Fill Angle: With a uniform fill-to-louver distance main- 
tained at every fill story, Class 600 Double-Flows set up an 
effective barrier against icing. The normal water travel 


creates a continuous curtain of water between fill and 
louvers without splash-out. There are no non-functional 
voids so the heat of the water prevents formation of sheet 
ice and blocking of air entrance. 


The Marley Company 


Kansas City, Missouri 
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INSPECTION 
WITH US fae 
IS AN INSI 


Damascus checks the inside as well as the outside of every piece of stain- 
less steel pipe and tubing. With the help of a boroscope, the weld seam 
is examined along its full length. Skilled inspectors sort out faulty tubes 
... eliminate possible failures. The Damascus stamp of approval is your 
assurance of a sound product, carefully selected to fill your order. 


For prompt mill shipments of stainless steel pipe and tubing in a wide 
range of sizes and A.1.S.I. analyses, call Damascus direct — for local serv- 
ice call your nearest STEEL SERVICE CENTER. poner 


Write for free catalog. 


TAMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 


GREENVILLE, PENNSYLVANIA 
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Paul Henry uses a boroscope to inspect 
the magnified image of the weld seam. 
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Only U.S. offers this protection! ALL windings 
insulated with asbestos—nature’s million-year- 
old insulating material that cannot carbonize! 
Many motor makers use varnished paper, cloth, 
oiled linen, press-board, fish-board—even insu- 
lating varnish alone. All these will carbonize... 
not one is fire-proof! 

Only the original, patented U.S. AsBestic 


| your 
protection 


against 
motor burn-out 
| and 
production 
shutdowns 


Process— gives you: 1—Heat resistance ...can’t 
carbonize, 2—heat conductance better than any 
cellulose material, 3— moisture resistance ... due 
to exceptional impregnation and coating of 
windings. 

Protect yourself against costly production shut- 
downs due to motor burn-out! Be sure to specify: 
“U.S. Motors”! 


U.S. ELECTRICAL MOTORS INC. 


BOX 2058, LOS ANGELES 54, CALIFORNIA 
OR MILFORD, CONNECTICUT 


FREE COLOR-ILLUSTRATED BROCHURES 
For specific data on asbestos protection, write for General 
and Type H Uniclosed Bulletins. 


Bs ony U.S. MOTORS a 
e 
| 
16 
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SPENCER CHEMICAL CO. UNRAVELS KNOTTY PROBLEM: 


Maintaining a controlled flow of liquid 
ammonia at high pressures, 24 hours a day. 


At the Vicksburg, Miss. plant of Spencer Chemical Company, ammonia 
production demands two things of pumps: (1) 24-hour, 7-day-week opera- 
tion and (2) continuous flow of controlled volumes of liquid ammonia at 


high pressure. 


How Spencer licked the problem: When 
Spencer began outlining construction plans 
in 1951, company engineers specified two 
Aldrich Direct Flow, 34"’ x 3’’ stroke Triplex 
Pumps. These were scheduled to be used for 
alternate 30-day periods. According to com- 
pany spokesmen, nearly four years of service 
have proved these pumps to be efficient and 
capable of durable service. 

Results: Dependability and freedom from 


trouble in all phases of operation. The Vicks- 
burg Works Maintenance Superintendent 
tells us: ““The Aldrich Pump is an excellent 
unit. Valve life is excellent and packing life 
exceptionally good.” 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 3 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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POUNDS of GREASE 


Hydraulic-Operated 
Manhole 


New Vertical Drive 
Arrangement for 
Better Aisle 
Clearance 


Kettle completely 
lined with 
stainless steel 


{*truthers 
fy ells 


This is a stainless steel grease mixer 
recently completed for one of the major 
oil corporation's grease plants in Texas. 
All parts in contact with the mix are 
made of clad or solid type 304 stainless 
steel. 

Note particularly the new vertical 
drive arrangement that permits maxi- 
mum aisle clearance around the unit 
. . . also the newly-designed hydraulic- 
operated manhole with special built-in 
safety features. These are typical of 
Struthers Wells leadership in modern, 
efficient grease making equipment. 

Are you searching for improved effi- 
ciency in your mixing operations? 
Struthers Wells will help you find it 
quickly with equipment designed to meet 
your specific requirements. 


STRUTHERS WELLS 
PRODUCTS 


STRUTHERS WELLS Corporation 


PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters ... 
Evaporators .. . Heat Exchangers .. . Mixing 
and Blending Units . . . Quick Opening Doors 
« Special Carbon and Alloy Processing 
Vessels .. . Synthesis Converters 

BOILER DIVISION 
BOILERS for Power and Heat... High and 
Low Pressure... Water Tube... Fire Tube... 
Package Units 


Plants at Warren 


ed 
WARREN, PA. >) WV and Titusville, Pa. 


Representatives in Principal Cities 
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FORGE DIVISION 
Cronkshofts ... Pressure Vessels... Hydraulic 
Cylinders . . . Shafting . . . Straightening and 
Back-up Rolls 


,ours! | 
3S | 
fi 
NX 
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THE WORLD’S FIRST CARD-OPERATED MILL, 


PROMISES YOU BETTER STEEL—AUTOMATICALLY 


NEW punch-card control system, recently installed on the 56”’ uni- 
Ppa roughing mill at Allegheny Ludlum's Brackenridge, Pa. 
plant, is advancing mill standards of quality control. 

Here’s how it works: Allegheny Ludlum rolling experts predetermine 
optimum rolling procedures for the type of steel desired and translate 
this data into punches on an IBM card. These punches represent the 
proper screwdown settings, mill speed and number of passes. When the 
mill schedule calls for it, the mill operator in the pulpit simply selects 
the proper card, inserts it into the card reader, and he is ready to roll. 
As the operator makes each pass, the mill is automatically adjusted for 
each additional pass required. The rolled material is held uniformly to 
desired dimensions, and day in, day out it proves to have better, more 
constant physical properties. 

It’s easy to see how this kind of progress fits into your interest in 
consistent high quality. By performing rolling operations exactly the 
same way time after time, this new unit further assures Allegheny 
Ludlum customers that they are getting the best possible product 
from the industry’s pioneer producer. 

Let us talk over your requirements with you. Write us, or call the 
Allegheny Ludlum sales office nearest you, and an AL sales engineer will 
help you with any problem. Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pennsylvania. 


HIGHER QUALITY 


MORE 
UNIFORM SIZE 


BETTER 
PHYSICAL PROPERTIES 


New method provides a large file of schedules 
for various types of steel. 


General Electric engineers, working closely with 
AL personnel, developed and installed the con- 
trol systems which regulate the mill. 


Better quality, more uniform steel is the result. 


WSw 6626 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 
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me The q 
Dielectric list j 
Heaters” | 


drying foam 
™b rubbe, for Moon 


ALLIS-CHALMERS 


Wood bonding 
rubber 


ey test contro] 


Allis-Chalmers dielectric 
heaters are available in a 
complete range from 3 kw to 
100 kw. 


cut costs > save space - speed production 
with Allis-Chalmers dielectric heaters 


Processing time measured in minutes . . . maximum production per 

unit of floor space . . . streamlined work flow . . . minimum heat loss 
. improved working conditions . . . simplified operation — these 

advantages are yours with the Allis-Chalmers dielectric heater. 

If your processing requires the heating of non-conducting mate- 
rials, the application of Allis-Chalmers dielectric equipment and 
engineering will mean faster production and lowered costs. The 
experience gained by Allis-Chalmers engineers in designing hun- 
dreds of dielectric and induction heating installations is available 
for your operations. 

See your nearby Allis-Chalmers representative or write Allis- 
Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin. 
Ask for bulletin 15B6431C. 


ALLIS-CHALMERS 
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PRACTICE eee 


PROCESS FLOWSHEET 


Making Gia 


Out front, the first act cag 


burgeoning processing ty 
furnaces—with power rat 
considered impractical ar 


higher—are fast becoming ’ 


phosphorus, calcium carbif 


An impressive case in pdi 


kva. elemental phosphory 
(Chem. Eng., Dec. 1956, p 

Backstage of this tre 
infiuential hand in its dir 
bon Co. For credit this ou 
larger “giant” electrodes 
power demands of these hj 

Now, at its Niagara F 


EDITED BY T. PETER FORBATH 


35-in.-dia. electrodes, rolling off 


the production line, handle the 
power needs of today’s standard 
big submerged are furnaces. 


45-in.dia. electrodes, moving into 
limited production, equip the 
huge 45,000-kva. furnaces fast 
gaining industry adherants. 


60-in.-dia. electrode, the first and 
only one of its size, now awaits 
the giant furnace of the future. 


soon to be built. 


National Carbon, pioneering the manu- 
facture of ever larger “giant” electrodes, 


backs trend to huge are furnaces. 


Electrodes: Problems Magnified, Too 


in’s gone up on a rapidly 
Huge submerged arc 
now hitting levels once 
promising to climb still 
indard equipment in the 
nd ferroalloy industries. 
Shea Chemical’s 45,000- 
urnace pictured above. 
P0-122.) 
and wielding a mighty 
m, stands National Car- 
with pioneering the ever 
ded to handle the big 
furnaces. 
N. Y., Columbia, Tenn. 


and Clarksburg, W. Va. electrode facilities—each hefty 
benefactors of the company’s just-completed 7-yr., $50- 
million expansion program—National Carbon turns 
out carbon and graphite electrodes ranging in size up 
to 45-in.-dia. by 110-in.-long. Three of the 45-in. giants 
make Shea’s furnace the “biggest on stream”. 

But National Carbon sees the day fast approach- 
ing when 50,000 and 60,000-kva. furnaces will take this 
title away. Thus, within the past few months word 
has come that electrodes up to 60-in.-dia. have rolled 
off National Carbon’s production line, destined for 
furnaces of the future. 
> Bigger the Better—What’s the attraction of the 
huge furnaces? Not on any empty quest for “biggest” 
titles, furnace operators are hard-headedly after these 


Unfold Flowsheet vale 


APRII 
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EXTRL 
3,000 ps 
tally pl 
was loa 


Coal-base or Coal-tar pitch 


petroleum coke 


WEIGHING: 4,000-lb. batches of 
petroleum or coal coke and coal-tar 
pitch are automatically weighed 
out within tolerances of 4 lb./batch. 


handsome capital and operating cost savings offered by 
the big machines: 

¢ Lower initial cost per unit of power since one 
big furnace costs less to build and install than two half- 
size units. 

e Lower labor costs per ton of product since it 
takes, essentially, just about as much manpower to 
operate and maintain a big furnace as it does a small 
one. 

e Lower power cost per ton of product since the 
huge furnaces operate at higher thermal efficiencies 
than small ones while sacrificing nothing in electrical 
efficiency. 

And while there’s an upper limit in furnace size 
where these points will no longer hold, industry experts 
agree that to date it’s still far out of sight. Right now, 
it’s a case of “the bigger the better”. As furnace 
ratings are boosted, economies become more _ pro- 
nounced. 
> Giants Magnify Problems—To a very large extent, 
the top limit in furnace size is set by the sizes of elec- 


MIXER: Steam _ through 
mixer jacket melts pitch; 
paddle wheels disperse it 
to coat coke particles. 


trodes available. And that limit is yielding to National 
Carbon engineering. 

What does it take to turn out the giant electrodes? 
As National Carbon’s Fred O’Mara puts it, “It’s mostly 
a matter of coping with the same problems we face in 
the manufacture of smaller electrodes—-but, naturally 
enough, now they’re magnified to a giant scale.” 

For example, this point is clearly illustrated at the 
baking stage of the electrode-making flowsheet. There, 
as volatile materials are driven from the preformed 
green electrode, the electrode shrinks markedly and 
almost suicidal internal stresses and strains that could 
ruin the product are set up in it. The larger the elec- 
trode, the more severe—and, consequently, more dan- 
gerous—do these stresses and strains become. Thus, a 
critical concern of National Carbon engineers in the 
manufacture of giant electrodes is rigorous control of 
the baking rate. 

And very much the same sort of situation arises 
at the electrode-forming stage. There, extrusion rates 
must be carefully controlled. Too, experience shows 
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SION RAM delivers about 
i. to cooled mix in horizon- 
ced mud cylinder. Cylinder 
ed in vertical position. 


that exceptionally lose attention must be paid to the 
selection and treatment of the raw materials that go 
into the manufacture of electrodes of the 45-in.-dia.- 
and-up class. 

> Making Carbon and Graphite Giants—Here’s a run- 
down of the manufacturing procedure at Columbia, 
Tenn.—the world’s largest electrode facility—where 
both carbon and graphite electrode giants are produced. 

In the manufacture of carbon electrodes, anthracite- 
coal-base coke serves as the chief raw material; in 
graphite electrodes petroleum coke is the starting mate- 
rial. For both, coal-tar pitch serves as a bonding agent. 
These materials begin their journey down the flowsheet 
from the top floor of an 8-story building. 

After a preliminary treatment, which includes mill- 
ing and calcining steps, the raw materials feed via a 
system of vibrating conveyors through weighing hop- 
pers to scales. There, 4,000-lb. batches of the materials 
are carefully weighed out within tolerances of 4 lb./ 
batch. Each batch then flows by gravity to mixers on 
the floor below. 


EXTRUSION DIE for 45-in.-dia. 
electrode must have flawless sur- 
face, so gets special dressing before 
being hooked onto cylinder. 


EXTRUSION 
forces mix through die at other 
end of cylinder. 
knife cuts electrode to length. 


PRESS: Ram 


Guillotine-like 


> Heat While Mixing—These mixers, horizontally 
placed, cylindrical rotary units each with a 4,000-lb. 
capacity, are fitted with electric-motor-driven (75 hp.) 
paddle wheels, steam jackets and abrasive-resistant 
liners. 

One batch is mixed in each machine for about 80 
min. while 100-psi. steam passes through mixer’s 
jacket, heating materials to about 160 C. Under these 
conditions, the bonding pitch melts (m.p. 100 C.), 
disperses uniformly through the batch and coats the 
particles and fines. 
> Flowsheet Branches—From this point forward the 
flowsheet branches into two streams depending on the 
size electrode to be made. Electrodes of 45-in.-dia. and 
smaller are formed via extrusion. Larger electrodes, as 
the 60-in.-dia. giant, are molded. 

For the extrusion operation, the hot mix from the 
mixers must first be cooled. Contents of two rotary 
mixers discharge to a traveling belt that feeds a hori- 
zontally placed, cooling tumbler with a capacity of 
7,000 lb. Cold air is drawn through this unit by a fan 
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volatile materials. 


COOLING BATH: Green elec- 
trodes from extrusion step are 
drowned in cold water where 
temperature drops to about 35 C. 


s the tumbler rotates on its horizontal axis. Mix tem- 
erature drops to about 100 C. 

Material, now ready to be extruded, travels on a con- 
eyor belt to a chute through which it feeds a mud 
vlinder standing vertically on the floor below. About 
2,000 Ib. of mix is introduced to this cylinder for the 
ianufacture of a 45-in.-dia. by 110-in.-long electrode. 
‘Extrusion or Molding—While the mud cylinder is 
till standing in the vertical position, a tamping ram 
; applied to the mix. Then cylinder tilts over to the 
orizontal position. An extrusion die is located on one 
nd of the mud cylinder; a hydraulic extrusion ram, 
elivering about 3,000 psi., is applied to the other end 
f the cylinder. Mix is forced through the die forming 
he green electrode. 

In the molding operation, for the manufacture of 
ieces upwards of 45 in. dia., the cooling step is 
ntirely bypassed. Hot material from the mixer, with 
consistency somewhat like that of stiff oatmeal, goes 
irectly into the mold. 

Cooling and Baking—Green electrodes, either from 


BAKING OVEN: Gas-fired burn- 
ers deliver about 1,000 C. to elec- 
trodes packed in sand, drive off 


PRODUCT: Threaded 
sockets are machined into 
electrode ends, then prod- 
ucts loaded on rail cars. 


Carbon or graphite electrodes 
(up to 45 in. dia. by 110 in. long) 


extrusion press or mold, then are carried by a lifting 
clamp and overhead crane to a shallow cooling basin 
filled with water of carefully controlled temperature. 
There the electrodes are gently rolled back and forth 
manually until their temperature is about 30-35 C. 

Gas-fired baking ovens measure roughly 10 ft. wide 
by 60 ft. long. Green electrodes, standing vertically in 
the ovens, are packed around with a granular coke-sand 
mixture. Combustion gases heat the electrodes to about 
1,000 C. Baking period lasts about 45 days. Then, with 
the electrodes still packed under the coke sand to pre- 
vent their oxidation, the oven is allowed to cool to 
about ambient temperature. 

At this point, the carbon electrodes are essentially 
complete. But the graphite electrodes, based on petro- 
leum coke raw material, go on to an electric graph- 
itizing furnace. There temperatures of 2,500-3,000 C. 
are generated via the electrodes own electrical resist- 
ance. Both carbon and graphite electrodes then have 
sockets machined carefuily to close final tolerances 
and are stored, awaiting shipment to market. 
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“Baw Tubing i cuts fabrication and 


installation time in process industry”’ 


| Modern processing plants often require special tubing installations. Sometimes it is an unusual 
tubing length which is required . . . or, perhaps severe corrosion or erosion conditions are 
the problem. Whatever the case may be, B&W is geared to handle it. For example .. . 
| A large processing unit needed unusually long length (over 80 feet) stainless steel tubing 
85” OD, 3” wall. Buying random lengths, and welding in the field, involved fabricating 
problems and loss of material. B&W met the problem — for it has facilities to 
center-weld, hydrostatically test the full length tube, boroscope the weld area, 
X-ray examine the weld and furnish a proved 
cut length. This simplified procurement problems 
: and reduced fabrication and installation time. 
B&W can do the same for you. When you have 
a tubing problem, call Mr. Tubes, your nearby 
B&W sales representative — he can help you 
solve tubing problems. Write for Bulletin TB-417. 
The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pennsylvania. 


TA-8017-PP2 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges —in carbon, alloy and stainless steels and special metals. 
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Uses CRANE valves on Dowtherm 


--- no leakage, no maintenance after 3 years’ service 


Three years ago, Crosby Chemicals, 
Inc., Picayune, Miss., installed four 
4-inch Crane 33XR_ 300-pound steel 
gate valves to handle hard-to-hold 
Dowtherm. Temperature, 550°F.; pres- 
sure, 15 psi. Stuffing boxes were 
packed with special Dowtherm packing. 


To date, after three years’ continu- 
ous service, these Crane valves have 
needed no repairs or maintenance; 
show no sign of leakage. They still 
operate smoothly and easily. 


Here is another example of the de- 
pendable, money-saving performance 
you can expect from Crane valves. 
Whether you choose them for hard-to- 
hold fluids—for tough, high-pressure/ 
high temperature working conditions 
—or just ordinary services, Crane qual- 
ity assures you of unusually long valve 
life and low upkeep cost. 


For further proof of Crane quality, 
send for the 36-page booklet, “‘Valve 
Performance Facts.” 


Here is the booklet we 
want you to have—FREE! 
"Valve Performance Facts’ — 
32 case histories of Crane qual- 
ity valves at work in many in- 
dustries. Ask your Crane Repre- 
sentative for a copy or write to 
the address below. 


CRAN E VALVES & FITTINGS 


PIPE e PLUMBING KITCHENS HEATING AIR CONDITIONING 
Since 1855 — Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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CRANE Quality Saves Money for Crosby Chemicals, Inc. 


Modern mass production owes its economy to the 
use of large size, high capacity equipment instead 
of small multiple units of equivalent output. 


In the pulverizing field, Raymond Super Roller 
Mills satisfy the maximum demands of industry for 
huge tonnages of high fineness materials. They do 
an outstanding job in plants handling 15, 20 to 
30 tons or more per hour of chemicals, phosphate 
materials, pigments, non-metallic minerals and 


manufactured products. 


The net savings from these big machines cut deeply 
into production costs due to centralized operation, 
simplicity of supervision and control, minimum 
maintenance, and easier handling of materials. 


Available in several sizes, with or without Flash 


Drying for moisture removal while pulverizing. CAPAC 


Write for Catalog No. 79 UP TO 30 TONS OR 
MORE PER HOUR 


and mention your product 
Also full range of sizes of intermediate 


and capacity requirements and smaller type mills down to labora- 
tory units for handling test batches. 


INC 


SALES OFFICES IN 


1311 NORTH BRANCH ST. 
PRINCIPAL CITIES 


CHICAGO 22, ILLINOIS 
Combustion Engineering-Superheater Ltd., Montreal, Canada 
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Practice 


Giant electrodes pave way for new process trend 
Huge submerged are furnaces—with power ratings hitting 
levels once considered impractical—are catching on in 
industry, thanks to National Carbon’s giant electrodes. 


Take the mystery out of radiant heat design 


Of all heat transfer techniques, radiation is the toughest 
to understand. But before you rush off and hire an expen- 
sive expert in despair, bone up on these basies. 


Here’s help with some of your mixing problems... .. . 141 
The best possible use of any turbulence mixer depends on 
how well you cope with certain operating variables. This 
working nomograph neatly binds them together. 


What you should know about rupture disks 


These carefully designed weak-spots, that let go at just the 
right time, will scale process hurdles for you if you keep 
these economic and safety factors in mind. 


Estimate surface tension of pure liquids............ 146 
Now, here are methods of estimating for use in two-phase 
liquid flow; nucleate-boiling heat transfer: oil recovery 
processes; and distillation column design. 


Recipe for statistical know-how 


This worksheet, centered around the Box method, tells you 
in Cookbook fashion how to find optimum conditions 
though you have little background in statistics. 
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The nation’s largest stocks of fast 

machining steels of every type, in- 

cluding leaded steels, are on hand 

at Ryerson ready for quick delivery. 

It will pay you to let a Ryerson 

representative help you select the 

steel best adapted to your opera- 

“ \ tions. The Ryerson man can docu- 

S AVE in ment cases of improvements up to 
eee WI 50% in parts machined per hour... 
of increases in tool life of 300%. 

Call the Ryerson plant near you. 


free machining bars LEDLOY AND SCREW STOCK — Ledloy 


rounds up to 4”, squares up to 14” 
id and hexes up to 3” are part of our 
ad n tu in g unequaled inventories and we have 
the :nost experience with this fastest 
machining steel as we were the first 
from Rye rson to stock it. Also on hand—all your 
requirements for C (or MX) 1213, 
7 B1113, as well as for C1117 and 
leaded C1117. 


CARBON STEEL TUBING — All the 
sizes and wall thicknesses used by 
automatic screw machine shops are 
ready for quick shipment. 


STAINLESS BARS AND TUBING — 
Here, too, our stocks are the nation’s 
largest—including easy-machining 
Types 303 and 416 in rounds, hexa- 
gons and squares. 


ALUMINUM— Stocks include rounds 
and hexagons in Types 2011, 2017 
and 2024—squares in Type 2024— 
also tubing at eastern plants. 


POLYVINYL CHLORIDE BARS, PIPE 
AND TUBING — Bars from \%” to 
21%", pipe and tubing from 14” to 14”. 


ars 
4 ° 


Also in stock: Carbon Alloy and Stainless Steels * Bars * Structurals + Plates * Tubing * Sheet and Strip + Reinforcing Bars * Safety Plate 
Ryex Expanded Metal + Industrial Plastics * Machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. * PHILADELPHIA * CHARLOTTE * CINCINNATI * CLEVELAND 
DETROIT + PITTSBURGH * BUFFALO * INDIANAPOLIS * CHICAGO * MILWAUKEE © ST, LOUIS * LOS ANGELES * SAN FRANCISCO * SPOKANE » SEATTLE 


April 7, 1958—CuemicaL ENGINEERING 


‘ 
og 
me 
: 
% 
136 


Chemical Engineering 


APRIL 7, 1958 


_.-Visible radiant energy 

— — Photoflood, 5600 °F. 

Watt lamps, 4900 °F. 

Infrared industrial, 4000 °F. 
_3100 °F. 


Relative energy 


F THE three different types of heat 

transfer — conduction, convection 
and radiation—radiation is the most 
difficult to understand. And the mystery 
surrounding the method in which energy 
can be transmitted across a vacuum has 
not yet been adequately explained. 

This lack of understanding has led to 
two unfortunate developments. On the 
one hand, many engineers shy away 
from the use of radiant heating when it 
could be of considerable value; and, on 
the other hand, the field has been in- 
vaded by many heating “experts” who, 
regardless of the problem and com- 
pletely undeterred by their own lack of 
understanding, always claim to have 
“just what you need!” 


*Meet your author on p. 182. 
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How to Design for Radiant Heating 


To take the mystery out of radiant heat transfer, «we begin 


a two-part article that will help you out-expert the “experts.” 


LLOYD M. POLENTZ, Engineering Consultant, Whittier, Calif.* 


ii itt 


2.0 


Wave length, microns 


They have it for a price, of course. 

It’s not necessary to have a complete 
understanding of the theory underlying 
radiant heat transfer to make use of it 
in industrial processes. A knowledge of 
only a few of the fundamental principles 
will enable an engineer to either design 
his own equipment or to make an intel- 
ligent selection from the different types 
of radiant heating equipment now being 
offered on the market. 

It will also help him to evaluate the 
competence of many of the self-styled 
experts who are willing and eager to 
sell him equipment. 

Radiant heating has been used quite 
successfully in the past for a number 
of different purposes. Some of the most 
successful are the setting of paint and 
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RADIANT HEAT TRANSFER. . . 


ink, drying or removal of moisture 
from paper and fabrics and the 
fusing of plastics and plastic coat- 
ings. 

Other applications of this type 
of heating have been: space heat- 
ing; drying of cloth and clothing; 
drying petroleum-based fuels; 
yarn drying; drying of colored 
water paints; etc. 


There Are Many Advantages 


The advantages of using radiant 
heating in lieu of the more com- 
monly used convection or conduc- 
tion heating systems are many and 
vary with the application. Here 
are just a few examples of indus- 
trial installations: 

eIn the case of drying paper 
during its manufacture, radiant 
heating units may be applied as 
boosters to speed up the process. 
Additional drying drums are ex- 
pensive to install and require a 
large amount of valuable space. 
Radiant heating units can be in- 
stalled for less money and can be 
installed in the space already oc- 
cupied by the stacks of drying 
drums. 

¢ Cloth - drying applications 
have proven feasible because low- 
temperature elements were used. 
This greatly reduced lint fire haz- 
ards, 

eA playing card manufacturer 
installed radiant heating for dry- 
ing lacquer on plastic sheets be- 
cause of the ease of installation 
and low initial cost. Improved 
quality resulted from the more uni- 
form heat control. 

However, you’ll want to remem- 
ber that radiant heat is not uni- 
versally applicable and in many in- 
stances fuel costs will be increased. 


Occasionally, installation costs may 
be higher than for more usual 
heating installations; fre- 
quently radiant heating will im- 
prove the quality of the finished 
products, reduce fire hazards and 
usually give a cleaner type of heat. 

Additional advantageous  fea- 
tures are the short time required 
for warmup and the ease with 
which heat may be focused on a 
given area. 


What Source and Why 


Even the abbreviated list of 
radiant-heat applications given 
above includes source temperatures 
from 500 to almost 5,000 F.; and 
therein lies one of the major prob- 
lems concerning the application of 
radiant heaters: What source tem- 
perature should be used and why? 

The first commercial applica- 
tions of radiant heat were with 
the industrial infrared lamps and 
these were used, and are being 
used, quite successfully for baking 
armatures, enamel, lacquer and a 
number of other items. Perhaps 
the best known and most impres- 
sive use was and still is the huge 
ovens used to give quick setting of 
the multicolored lacquer finishes on 
automobiles. 

During the early period of in- 
dustrial use of radiant heating, the 
term was synonomous with the use 
of infrared lamps, which operate at 
a temperature of about 4,100 F. 
and radiate partially in the visible 
range (see chart, p. 137). 

To many “experts” today radi- 
ant heating still means infrared 
lamps. A: few years after the first 
applications of infrared lamps to 
industrial heating problems, lower- 
temperature radiant heaters came 


Window Glass Transmits Almost All Short-Wavelength Radiation 


¥_ % Transmission 
100 


into the market and with their 
advent the terms “far infrared” 
and ‘near infrared” became pop- 
ular. 

Far infrared describing the 
radiation from low-temperature 
sources—usually 1,000 F. or below 
—was of a long’ wavelenzth 
(greater than 2 microns) and 
“far” from the visible portion of 
the spectrum. Near infrared was 
the term used to describe the radia- 
tion from the high-temperature 
sources, such as tungsten, which 
emit energy in or near the visible 
portion of the spectrum. 

As is the case with any new de- 
velopment, great claims were made 
for the effectiveness of the far-in- 
frared radiators and the dilemma 
of the engineer considering the ap- 
plication of radiant heat was mul- 
tiplied. Some of the investigators 
in the field of far-infrared radia- 
tors went so far as to claim fan- 
tastic thermal efficiencies—as high 
as 99.44°,, and more. Such claims, 
of course, were not valid. 

However, in general, the thermal 
efficiencies of the long-wavelength 
heaters exceeded that of the short- 
wavelength heaters, in those ap- 
plications for which they were 
suited. 

This is really the key to the 
whole problem: For what applica- 
tions are short-wavelength 
emitters best suited and for what 
applications are the long-wave- 
length emitters probably more sat- 
isfactory ? 


You Need Little Theory 


As mentioned above, only a small 
amount of the theory of radiant 
heat transmission is really neces- 
sary for purchase or design of a 
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satisfactory radiant heat unit. 
This is because it’s almost impos- 
sible to arrive at the optimum unit 
by means of theoretical calcula- 
tions alone. 

It’s more satisfactory — and 
actually faster in most cases—to 
make the final determination by 
laboratory test. However, an un- 
derstanding of the basic variables 
is necessary before you decide 
what to test and where you should 
begin. 

Basic equation for radiant heat 
transfer between two parallel sur- 
faces is: 


q = — 


where gq is in Btu. hr.-sq. ft.; 7, is 
the interchange factor (see ex- 
planation below); o is a constant 
equal to 0.173 10° Btu./hr.-sq. 
ft.-(deg. R.‘); 7, and T, are the 
absolute temperatures of the ab- 
sorber and emitter, respectively. 

The interchange factor, 7,, is 
determined from the following re- 
lationship: 


where e, and e, are the coefficients 
of emissivity of the radiator and 
absorber, respectively. (The coeffi- 
cient of emissivity is equal to the 
coefficient of absorptivity.) 

From the above equations we 
can see that the rate of heat trans- 
fer for a given temperature differ- 
ential is proportional to 7, and that 
the values of e,; and e, are quite 
significant. For example, if e, and 
e, are both equal to 0.8, then i, = 
0.67; but if e, and and e, are only 
equal to 0.4, then i, = 0.25, and the 
rate of heat transfer would only 
be 37% as great. 

It’s important to remember that 
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. RADIANT HEAT TRANSFER 


How a Low-Energy Source May Be the Best Bet 


\ P+ ~Retative absorption by a water film Imm. thick 


the coefficient of emissivity (or ab- 
sorptivity) is a function of the 
temperature and can vary widely. 
An excellent example of this is win- 
dow glass. 

As we have shown in Fig. 2, win- 
dow glass transmits almost all of 
the short-wavelength radiant 
energy from the sun. We know 
that on a cold day glass can remain 
cold even though the sun which 
shines through it warms a person 
standing on the other side. For 
long-wavelength radiation at 600 
F., the coefficient of emissivity 
(and absorptivity) of glass is over 
0.75, and at 72 F. reaches a value 
of 0.937. 

This means that at lower tem- 
peratures, glass is almost opaque 
to radiant energy of long wave- 
length. This leads to another point 
which seems to be quite a common 
misunderstanding whenever the 
subject of radiant heating is dis- 
cussed: the subject of color and its 
effect on the absorptivity or re- 
flectivity of the incident beam of 
radiation. 


Color Has Little Effect 


Color has little or no effect at 
wavelengths longer than 0.75 mi- 
crons. Indeed, there is no such 
thing as “color” for radiant energy 
of wavelengths longer than the 
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4 
Wavelength, microns 


upper end of the visible range of 
the spectrum. 

A brief review of reasoning to 
support this fact, and perhaps to 
make it more easily understood, 
may be in order. We know that 
both ordinary glass and thin films 
of water are relatively transparent 
to electromagnetic radiation in the 
visible range of 0.35 to 0.75 mi- 
crons wavelength, and they trans- 
mit all colors equally well. 

To the longer wavelengths, how- 
ever, these two substances are com- 
paratively opaque, transmitting 
only a small portion of energy in 
the so-called “far-infrared” re- 
gion. Coupled with this is the fact 
that the “color” of opaque ma- 
terials is actually a selective ab- 
sorption of the visible spectrum, 
and it would seem, have little or 
no effect outside the visible range. 
From this it is evident that if 
radiant energy of wavelength 
greater than 1 micron is to be used, 
the color of the material to be 
heated is not a matter of import- 
ance! 

We have discussed briefly the 
basic radiant heat transfer equa- 
tion. In this equation a low inter- 
change factor, 7,, in itself need not 
necessarily mean a low heat trans- 
fer efficiency; though it does mean 
that the area required to transmit 
a given amount of energy in a 
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given time must be greater than 
would be necessary with a large 
value of i,. This is an important 
point. The efficiency of a radiant 
heating system is not, per se, deter- 
mined by the coefficients of emis- 
sivity of the units forming the sys- 
tem, 

True, the larger the radiator re- 
quired to transmit a given amount 
of energy, the greater will be the 
losses due to heat “leakage” from 
the radiating source. A low coeffi- 
cient of emissivity, by itself, how- 
ever, does not mean low heating 
efficiency. 


Absorptivity Is the Key 


The coefficient of absorptivity 
of the object or substance being 
heated for the energy of the wave- 
length being transmitted is very 
important and can have a_ very 
marked effect upon the efficiency 
of the heating system. 

Fig. 3 shows the absorption of 
radiant energy by a sheet of nylon 
0.004-in. thick. From this figure 
we can see that if an infrared lamp 
were used as the heating source 
the bulk of the energy (which is 
below 2 microns in wavelength) 
would not be absorbed. Here the 
the color of the nylon would be of 
some theoretical importance be- 
cause of the short wavelength of 
the emitted energy. The color 
would help determine the amount 
of energy reflected and the amount 
transmitted in the visible range. 

However, this amount would be 
small and the color, even in this 
case, would be of little importance. 
The bulk of the energy would pass 
through the nylon film, and if the 
carrier were opaque to this wave- 
length, would be absorbed by the 
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carrier. In such a case the energy 
would be largely lost. This partic- 
ular film of nylon would be a diffi- 
cult one to heat because of the 
“valley” between 4 and 5.5 microns. 
Perhaps the best choice for a 
source would be either a 2,840 F. 
radiator with a large portion of its 
energy in the 2- to 4-micron wave- 
length region, or the 600 F. radia- 
tor with a large part of its energy 
being transmitted above 5.5 mi- 
crons. 

Here, laboratory tests would be 
the best solution to determine both 
heating efficiency and quality of 
product. 


A Case of Mismatching 


Fig. 4 shows another case of a 
mismatched emitter and absorber. 
Here the absorption curve for a 
1-mm. thick film of water is shown 
matched with the curve of radiant 
energy emitted by a 4,030 F. 
source. 

The larger portion of the energy 
transmitted passes through the 
film. This energy will probably be 
absorbed by the material from 
which the water is being evapo- 
rated and will largely be lost. The 
energy from the 700 F. source 
would be almost entirely absorbed 
by the film of water, however, and 
a much better heating efficiency 
would be obtained. 

In both of these examples the 
absorbing materials have been 
films and it should be mentioned 
that the curves of absorptivity vs. 
wavelength of incident radiation 
would be different for different 
thicknesses. Generally speaking 
the absorption will increase with 
thickness, although no specific re- 
lationship can be given. 
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From these two examples we can 
draw some general conclusions 
about radiant heat transfer: 

1. Energy transmitted is  pro- 
portional to the fourth power of 
the absolute temperature of the 
source. 

2. Amount of energy absorbed 
is a function of the absorptivity 
relationship of the absorbing ma- 
terial and the wavelength of the 
emitted energy. 

3. The size of a radiant heating 
system, measured by the effective 
Btu./hr. output can, in some in- 
stances, have little in common 
with the size of the system as 
measured by wattage input or Btu. 
input. 

4. A radiant heating system 
which performs quite satisfactorily 
for heating one substance, may 
fail miserably if used to heat an- 
other substance with which it is 
not compatible. 


Losses Through Gases 


Since radiant heating theory is 
developed for transfer across vac- 
uum, it’s appropriate to discuss the 
loss of energy due to passage of 
radiation through air and other 
gases. 

Fortunately, of the commonest 
gases, oxygen, nitrogen as well as 
hydrogen, radiate no heat and are 
perfectly transparent to foreign 
heat radiation. However, CO, and 
water are good radiators and good 
absorbers. Therefore, these two 
gases should be removed from the 
path of radiant energy transmis- 
sion whenever possible. 

Water vapor is_ particularly 
troublesome. When the tempera- 
ture of the water film is raised to 
212 F., the water will vaporize and 
any additional heat added is 
wasted. This means that the effi- 
ciency of a radiant-heat drying 
system is improved by making pro- 
vision for the removal of the water 
vapor produced. 


Coming Soon 


With this brief discussion of 
fundamentals we’re ready for lab- 
oratory testing, design of commer- 
cial equipment and selection of 
heating systems. Watch for Part 
II of this article, scheduled to ap- 
pear in an early issue. 

We'll consider wavelength of 
emitted energy; how much is ab- 
sorbed; and the important ques- 
tion: what does it cost? 
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Solve Some of Your Mixing Problems With . . . 


A Nomograph for Turbulence Mixers 


Residence 


Density, 


P, 
\b./cu. ft 
504 
60 
704 
80 
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1004 


Pivot Line 


Example 


Given p 


Solution: Draw 


Find required pipe length L 


60 Ib 
0.0020 


Viscosity, 


ib /sec -ft cp 


Velocity, 100 Q, 6 Length, 
u, fps 50 gpm L, ft 
Reynolds No 0000! 


Pivot Line 


cu. ft.; u 4 ft 
Ib. /sec.-ft. 


lines from p to u, t to Q, and N,,, 


0.10 sec.; Q 10 gpm.; N,,. 


Diameter, 02 


0, in. 
04 

4 +06 
24 
4 


Pivot Line 
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10,000; D=1.0 in.; 


to D. Connect intersection points on Pivot Lines 1 and 2. 


Extend line through Pivot Line 3. Connect intersection point on Line 3 with that on 4 to give pivot 


FFICIENT application of any 
turbulence mixer, such as a 
pipe reactor or mixing tee, depends 
to a large extent on the engineer’s 
ability to estimate certain operat- 
ing variables. The working nomo- 
graph on the following page herds 
these stray variables together into 
a useful, accurate and efficient flock. 
The need for such an imple- 
ment is apparent. While normally 
straightforward, a large number of 
calculations by equation, for per- 
haps residence time or residence 
volume, can be very time-consum- 
ing. In addition, costly errors occa- 
sionally arise because of misplaced 
decimal points. The nomograph 
should therefore be a welcome addi- 
tion to your stock of graphic tools. 
The following general equation 
for flow-turbulence mixing relates 


*To meet your author, see Chem. Eng., 
Jan. 1958, p. 194, 
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point on Line 5. A line from p through last pivot point intersects L at answer of 0.4 ft. 


J. G. LOWENSTEIN, Food Machinery and Chemical Corp., Baltimore, Md. 


operating variables to fluid and 
physical properties: 


pulQ = DuLN pe. 


This equation may be rearranged 
to solve for any one variable, pro- 
vided that all others are known or 
can be estimated. Similarly, you 
must know any seven variables to 
use the nomograph, which is based 
on the equation. 


Nomenclature 
D Inside diameter of pipe or con- 
duit, ft. 


L Length of pipe, ft. 


Reynolds number. 

Q Combined volumetric flow, cu. 
ft./sec. 

t Residence or holdup time, sec. 


u Velocity of mixed fluids through 
mixer, ft./sec. 

m Viscosity of combined liquids, 
lb./sec.-ft. 

p Density of mixed fluids, lb./cu. ft. 


Here’s how to use it 


Note that the variables on the 
nomograph are grouped in sets of 
two about Pivot Lines 1, 2, 4 and 5. 
Pivot Line 3 is centrally located. 
Align the three sets of known vari- 
ables, marking the intersection 
point on the proper pivot line. Now 
connect the points of intersection 
on Lines 1 and 2, or 4 and 5, with a 
straight line passing through Pivot 
Line 3. 

Draw another line between the 
new point on Line 3 and the remain- 
ing pivot point, marking the line’s 
intersection on the remaining un- 
used pivot line. Finally, draw a 
line from the last known variable 
through this point, and read the 
answer for the unknown variable 
where its scale is intercepted. 


Turn page for working chart 
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Check Your Procedures on ¢ 


Mnstallations 


Hormontal 


or vertical position 


For high or Tow temperatures 


Overpressure or explosion protection 


? Individual or manifold discharge 


J. E. BIGHAM, Instrument Superintendent, The Chemstrand Corp., Pensacola, Fla.* 


Rupture disks are nothing more 
than carefully designed weak-spots 
that let go at a predetermined pres- 
sure. Careful consideration must 
be given to the fact that after 
abnormal conditions no reseating is 
possible. 

Before selecting a rupture disk 
as the pressure relieving device, the 
cost of the fluid relieved as well 
as safety particulars must be given 
close examination. 

Where a relief valve is subject 
to excessive corrosion, gumming, 
inlet or outlet stoppages from ma- 
terial in the system, it is good 
practice to install a rupture disk in 
the pipe ahead of the valve. Ac- 
cepted practice is to rate the disk at 
the valve set-pressure. 

Rupture disks may be installed 
in the pipe ahead of a relief valve 
to avoid loss of valuable material 
by leakage. Also the rupture disk 
prevents deleterious materials from 
entering the valve until relief is 
necessary. 

Rupture disks may be installed 
parallel with and supplemental to 
a relief valve. A typical arrange- 


* For author biography see Chem. Eng., 
Feb. 10, 1958, p. 173. 


ment is shown in Fig. 1. In such 
installations, the pressure relief 
valve is designed by the procedure 
specified in the earlier article. 
(Chem. Eng., Feb. 10, 1958, p. 133.) 
Here the rupture disk is usually de- 
signed to relieve at 1.5 times the 
maximum allowable working pres- 
sure of the vessel. [ASME code, 
Sect. VIII states: use factor 1.2 
times maximum allowable working 
pressure. | 

A rupture disk may be installed 
on the discharge side of a spring- 
loaded relief valve. Consult the 
ASME code for “Unfired Pressure 
Vessels, Section VIII,” and the rup- 
ture disk manufacturer before mak- 
ing such an installation. 

When determining the size of 
disk needed for a particular reliev- 
ing capacity, it is very important 


to examine the effects of low rup- 


ture pressure, corrosion and ele- 
vated temperatures. These condi- 
tions may necessitate use of a 
larger rupture disk to comply suc- 


cessfully with rupture pressure re- 


quirements, 

Rupture disks burst at a stated 
temperature. Most rupture disks 
have a lower rupture pressure 
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at elevated temperatures. There is 
a sub-zero temperature range in 
which some disks gain considerable 
strength. Consult manufacturers of 
rupture disks for operating tem- 
peratures on all disk installations. 
Representative minimum pres- 
sure ratings and maximum operat- 
ing temperatures of disks made 
from various metals and alloys are 
given in an accompanying table. 


How to Allow for Corrosion 


Corrosion dominates the behavior 
of rupture disks. The life of a rup- 
ture disk on corrosive service will 
be drastically shortened by what 
may be a relatively slight corrosive 
attack. Any disk material corroded 
by process materials must be re- 
placed by a disk material unaffected 
by the process. 

The possibility of increasing the 
diameter of a rupture disk should 
be given close examination. Some- 
times, it is possible to gain an ap- 
preciable disk-life by obtaining a 
metal thickness that will withstand 
corrosion. 

Manufacturing tolerances range 
from 8% under to 16% over desired 


R 
upture Disk) 
= 
. 
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RUPTURE DISKS .. . 


How Rupture Disk Gives Secondary Protection 


To vent 


Retief valve 
attaches here 


Rupture disk B 


Connection for 
pressure gage 


Fig. | 


vessel 


Relief valve 
attaches here 


Process gas line 


Blind 
flange 


144 


Assembly Pretects Relief Valve From Disk Fragments 


Fig. 2 
Suggested Pressure and Temperature Values 
Representative Minimum Pressure, 
Representative 
Disk Sizes Max. Temp., 
Ya-in.  2-in. 4-in. —8-in. Deg. F. 
Aluminum.......... 150 100 50 35 20 250 
Carbon steel . 1,750 750 300 175 125 ane 
Copper..... 400 200 75 50 40 250 
600 400 190 120 
Inconel 800 425 150 85 50 900 
Mone! 500 250 100 50 30 800 
Nickel... .. 700 135 110 75 750 
Platinum. . . 250 140 65 35 ote 600 
250 130 60 30 30 250 
Stainless steel 
302,321,347. . . 1,000 460 200 100 60 600 
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rupture pressure for disks bursting 
below 45 psig. These tolerances are 
3% under to 6% over desired rup- 
ture pressure for disks rated at 
500 psig. or more. 

Remember that disks are usually 
rated at the actual rupture pressure 
as determined by tests of disks 
from a given lot. Then the disk is 
guaranteed to rupture at plus or 
minus 5% of its rated pressure. 

If manufacturing tolerances are 
not acceptable because of maximum 
allowable pressure on a system, code 
restrictions or process require- 
ments, the vendor should be di- 
rected to design within an accept- 
able plus or minus tolerance of the 
specified rupture pressure. 

The rupture pressure of a disk 
must not be greater than the code 
rating of the protected vessel. How- 
ever, maximum normal operating 
pressure should be less than 67% 
of the designed rupture pressure of 
the disk. This procedure is based 
on conditions of installation on a 
system where pressure increments 
are gradual or non-pulsating and 
the temperature at the safety disk 
does not exceed atmospheric. 

Where the rupture disk is ex- 
posed to a pulsating pressure or a 
condition of reversal between vac- 
uum and pressure, design the rup- 
ture disk so that the process oper- 
ating pressure is less than 50% of 
the disk rupture pressure. 


Sizing of Rupture Disks 


Calculation of an adequate rup- 

ture disk size depends on the 

¢ Cause of overpressure. 

¢ Rate of pressure increase. 

¢ Required rate of discharge of 
fluid to prevent pressure rise within 
the vessel beyond its safe limit. 

Consult the previous article 
(Chem. Eng., Feb. 10, 1958, p. 133) 
for the conditions causing over- 
pressure in various systems. Use 
the methods shown to find the re- 
quired capacity for relief devices. 
This capacity can be used to calcu- 
late the area of either a spring- 
loaded relief valve or a rupture 
disk. Calculate preliminary disk 
area using the formula A = C/ 
11.4P where A = area, sq. in.; C = 
required capacity, cfm. of air and 
P = relieving pressure, psia. 

A recent article, “Calculate Ade- 
quate Rupture Disk Size,” (Chem. 
Eng., Jan. 13, 1958, p. 157) presents 
a method of sizing disks when ex- 
plosion causes the overpressure. 


| 
Rupture 
Vessel 


Data show the rate of pressure rise 
for a number of organic compounds. 
Also discussed are methods of 
calculating quantity of fluid to be 
relieved. For actual disk area, con- 
sult rupture disk manufacturer. 


Installing Rupture Disks 


The general requirements for in- 
stalling relief valves (Chem. Eng., 
Feb. 10, 1958, p. 133) apply equally 
as well to rupture disks. Also con- 
sider the following additional fac- 
tors. 

Where a rupture disk protects 
a relief valve, the method shown in 
Fig. 2 prevents disk material from 
entering and lodging in valve. If 
this method is not used, disk par- 
ticles may prevent reclosure or re- 
strict discharge area of the valve. 

To facilitate drainage, install 
rupture disks with their diameter 
in the vertical plane. Where this is 
not feasible, installing the disk with 
the diameter in the horizontal plane 
is acceptable. The drain hole on 
the discharge side of the rupture 
disk also prevents back-pressure 
from building up. These methods 
are shown in Fig. 3. 

If the rupture disk is affected by 
corrosion, erosion or subject to pre- 
mature failure because of fluctu- 
ating pressure, a series disk ar- 
rangement is desirable. For the 
installation shown in Fig. 4, each 
disk is rated at required relief pres- 
sure. If the lower disk is ruptured or 
pin-holed, the top disk provides suf- 
ficient time for planned shut down 
to replace the disks. 


Consider Back-Pressure on Disk 


When an individual discharge 
line to flare or remote vent is used 
from a rupture disk, the maximum 
allowable back-pressure is 10% of 
the disk rupture pressure. This 
low value is necessary because of 
manufacturing tolerances and guar- 
anteed rupture pressure deviation. 
The back-pressure may be 15% if 
manufacturing tolerances are speci- 
fied to be within plus or minus 5%. 

Back-pressure for manifold dis- 
charge piping including one or more 
rupture disks and relief valves is 
determined as follows. Minimum 
allowable back-pressure is not more 
than that determined for the lowest 
rupture pressure of the included 
disks or 25% of the lowest set-pres- 
sure of the included valves, which- 
ever is less. 
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. . RUPTURE DISKS 


Side Drain Stops Back-Pressure and Lessens Corrosion 


dro 


_~ Disk assembly Disk 
assembly 


Drain tine 


Use Rupture Disks in Series For Added Protection 
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Where 
-Chemical 
Engineers 
Use 
Surface 
Tension 


© Two-phase fluid flow 


O Nucleate-boiling heat transfer 


O Oil-recovery processes 


© Emulsion theory and practice 


dynes/cm. 


O Mass-transfer column design 


Surface Tension for Pure Liquids 


Beginning a new section of this popular series of articles. Here 


are methods you can use for estimating this important property. 


WALLACE R. GAMBILL, Union Carbide Chemicals Co.. Charleston, W. Va.* 


Values for the surface tensions 
of liquids are now required in a 
number of correlations that are of 
interest to chemical engineers. 

Some examples of technical areas 
where this property is important 
are: two-phase (vapor-liquid) fluid 
flow; nucleate-boiling heat trans- 
fer; oil recovery processes; emul- 
sion theory; and distillation column 
design, where surface tension fig- 
ures in the estimation of quantities 
such as interfacial area, plate spac- 
ing, slot opening, entrainment rate 
and liquid holdup (for packed col- 
umns). 

Interfacial tensions are occa- 
sionally of value in extraction col- 
umn calculations and in other liquid- 
contactor designs. We’ll discuss 
methods for estimating interfacial 
tension in a later section. 


Methods for Pure Liquids 


The surface of a liquid phase is a 
region of high energy because mole- 
cules there come under the influence 
of fewer neighbors. Surface energy, 
E,, is related to the more familiar 
surface tension, o, by the thermo- 
dynamic relation: 

*Mr. Gambill is now with the Union 
Carbide Nuclear Co., Oak Ridge, Tenn. 


To meet your author see Chem. Eng., 
Feb. 10, 1958, p. 173. 
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E, =o — T(do dT) (1) 

Only the quantity o will be 
treated in this article and Eq. (1) 
may be used by the reader should 
he encounter £,. Another quantity 
which you may run across is the 
“specific cohesion,” a*, where @ 
equals (20/p,). 

Surface tensions for most or- 
ganic liquids—particularly those of 
higher molecular weight—cover a 
narrow range at room temperature. 
Most values are between 25 and 40 
dynes/cm. There are, of course, ex- 
ceptions including polyhydric alco- 
hols (up to 65), polysiloxanes and 
fluorocarbons (15 to 25). In fact, 
the fluorocarbons have the lowest 
surface tensions of any common 
general class of compounds. 

Surface tensions of liquid metals 
are much higher, usually in the 
range of 300 to 600 dynes/cm. For 
Hg at 20 C., o = 476; and for water 
at 20 C., o = 72.75 dynes/cm. When 
using published data on surface ten- 
sion, it’s best to choose data ac- 
quired after 1916; prior to that date 
published data are in error by as 
much as 20%. 


Tension vs. Temperature 


Surface tension decreases almost 
linearly with temperature, becom- 


ing zero at the critical temperature. 
This behavior is shown for water in 
Fig. 1. In many cases o vs. T is a 
nearly linear function up to a re- 
duced temperature of about 0.8. 

In any experimental determina- 
tion it is, of course, the tempera- 
ture of the meniscus—and not the 
liquid bulk temperature—that char- 
acterizes the surface tension. 
According to Weissberger', the 
temperature dependence of surface 
tension of water is given by: 

o = 75.680 — 0.138t — 
(3.56 X + (4.7 1077)8 (2) 

The effect on o of the gas or va- 
por above the liquid is quite small, 
usually less than 0.5%, and very 
rarely above 2%. Values of o re- 
ported in the literature are usually 
for the pure liquid in contact with 
either its saturated vapor or with 
air. Tamamuski* found that for dif- 
ferent gases with the same liquid, 
the change in surface tension is 
proportional to the 4 power of the 
solubility of gas in liquid. 


Some Specific Methods 


Surface tension has been corre- 
lated with many other properties: 
compressibility, latent heat of va- 
porization, vapor pressure, internal 
pressure, among many others. The 
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best of these many methods will 
be discussed here. 


Method 1—The Parachor Approach 

Most generally useful of the many 
available methods for estimating 
surface tension are doubtless those 
involving the parachor. Both par- 
achor, {P], and molar refraction, 
[R,], were discussed in an earlier 
article of this series,’ in which we 
presented a table of additive con- 
stants for both quantities. 

It may be well to review the de- 
velopments that preceded the mod- 
ern parachor approach; they went 
somewhat as follows. 


Method la—Eétvos 
Eétvos,‘ in 1886, proposed that 
o = k(T. — (3) 
Seven years. later, Ramsay- 
Shields” proposed that (T, — T) 
be replaced by (T. — T — 6) fora 
better fit of the data. Still later, 
Katayama’ proposed yet another 
modification of the Eétvos equa- 
tion by including vapor density, as 
follows: 


o =k(T. — n( .) (4) 


The ‘“Edtvos constant,” k, of 
these three proposals is approxi- 
mately 2.12 for “normal” (unasso- 
ciated and nonpolar) liquids, such 
as CCl, and C,H,. However, fk is 
smaller than 2.12 for polar liquids 
such as water, acetic acid and alco- 
hols; and greater than 2.12 for very 
high molecular-weight compounds. 
The variation of k is at least from 
1.5 to 2.6, and these correlations 
are no longer acceptable except 


within their narrowly defined lim- 
its. Katayama’s form is the best 
of the three, since it applies to a 
broader range of temperature. 

Things began rolling in 1923 
when Macleod’ proposed his well- 
known empirical equation: 

— pr) = C (5) 

where C is a temperature-independ- 
ent constant for a given substance. 
Considering its simplicity, this 
equation is remarkably accurate up 
to about 30 C. below T.. For asso- 
ciated liquids, C is not quite con- 
stant and increases slightly with 
temperature. 


Methed Ilb—Sugden 

Sugden’ first proposed the par- 
achor in 1924 from consideration 
of and as an extension of Eq. (5). 
Almost at the same time, Ferguson” 
arrived at the same form by com- 
bining Eq. (4) with an equation 
of van der Waals to be considered 
later under the section on tempera- 
ture dependence. 

Some 13 years later, Fowler" 
showed that the Sugden parachor 
relationship may be deduced from 
theoretical considerations. Sugden 
defined his parachor this way: 

[P] = Mo5/(p: — px) (6) 
Eq. (6) may be simply obtained 
from Eq. (5) by multiplying each 
side by M, so that |P] is equal to 
Macleod’s C times M. 

Parachor is an additive property, 
nearly temperature-independent, 
and with only small defects con- 
nected with association. The greater 
the association, the greater the in- 
crease of {P| with temperature. 
Parachor, for most organics, is con- 


Nomenclature 


Surface energy, dynes/cm. 
Viscosity constitutional constant. 
Latent heat of vaporization at 
t,, cal./gram. 

Molecular weight. 

Optical refractive index. 
Parachor (see Eq. 6). 

Molar refraction (see Eq. 12). 
Temperature, deg. C. 

Absolute temperature, deg. K. 
Pseudocritical temperature, deg. 
K. 

Molar liquid volume at f, cc./ 
gram-mole. 

Molar liquid volume at ¢,, ce./ 
gram-mole. 

Mole fraction in liquid. 

Mole fraction in vapor. 

Liquid viscosity, millipoises. 
Density, grams/cc. 

Surface tension, dynes/cm. 


oi Interfacial tension, dynes/cm. 


Constants 

A, C, k, K, m and p 

Subscripts 

b At normal boiling point. 

c At the critical point. 

D Based on sodium D line. 

i At liquid-liquid interface. 

l For the liquid phase. 

m Mixture value. 

7) At zero deg. K. 

r Reduced value. 

R Reference substance. 

8 At saturation; also, values of 
Sugden (for parachor). 

For the vapor phase. 

1,2. Denoting individual pure com- 
ponents; also, for different tem- 
perature levels for a given sub- 
stance. 
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Surface Tension of Woter 


#79, dynes /em. 
75 


stant to within plus or minus 3} unit 


over a temperature range of at 
least 30 C. 

Only slight variations are caused 
in experimental | P] values by struc- 
tural isomerism. Two extensive 
compilations of parachors derived 
from known surface tensions are 
available.” “ In addition to Sug- 
den’s original treatment of the 
parachor as related to the liquid 
state,“ excellent modern critical 
analyses of the theoretical back- 
ground have been given by Reilly & 
Rae” and by Thomson.” 

When used for estimating surface 
tension, we convert Eq. (6) to: 


c= [Se ] (7) 


where p,, vapor density, is to be 
evaluated at the given temperature 
and the vapor pressure of the liq- 
uid, i. e, under saturation condi- 
tions. 

Around room temperature, an 
average deviation of about 3-4% 
may be expected. The parachor con- 
tributions of Mumford and Phillips 
given in a table in an earlier article 
in this series* may be used, as may 
the more complex but only slightly 
more accurate additive values of 
Gibling.” 

For substances such as water and 
HCN, whose experimental and cal- 
culated parachors differ substan- 
tially, the results will naturally not 
be accurate. Such substances, how- 
ever, are quite rare. Eq. (7) was 
used for five low-surface-tension 
Freons with good agreement by 
Plank,” for example. Johnson and 
co-workers” developed a convenient 
nomograph for Eq. (7) which we 
have reproduced as Fig. 2. 
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Johnson's Nomograph Solves 
Sugden’s Surface Tension Equation 


Surface Tension, 


dynes /cm. 
50 
40 


30 


Connect A-B-C; 
and then 


%, Py 
When the vapor density, Py ,is 
negligibly small, 


Sugden’s Equation: 


Reference 
Molecular 


8s 8 8 


Ss 


TT TT 


a 


Bes 


Atomic Volumes at the Normal Boiling Point—Table | 


20.5 
. 48.0 Ge. 
70 H. 

148 Hg. 
27.4 


Cl, terminal, as in RCI... . 
medial, as in R-CHCI-R 
Nitrogen, double-bonded. 
triply bonded, as in nitriles 
in primary amines, RNH>. . 
in secondary amines, RoNH. 
in tertiary amines, R;N.. . 
Oxygen, except as noted velow 
in methyl esters 
in methyl ethers....... 


a—Determined by author from available data. 
b—Determined by author from very limited dato. 
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in higher esters, ethers... . 

in acids 

in union with S, P, N.... 
3-membered ring, deduct. . . 
4-membered ring, deduct. . . 
5-membered ring, deduct......... 
6-membered ring as in benzene, 


cyclohexane, pyridine, deduct... 15. 


Naphthalene ring, deduct 
Anthracene ring, deduct. 


wW 
NOW 


RONWO 


For the common case of negli- 
gible vapor density, Eq. (7) reduces 
to this form: 


) 
M 


If liquid density is unknown and 
p. is again neglected, the definitive 
equation for molecular volume: 
Vn = M/(p1)8 (9) 
may be substituted into Eq. (8) to 
give the very simple form: 


(my 
= Vm 


The molecular volume, V,,, as 
originally defined by Kopp, is the 
molar volume of the liquid, in cc./ 
gram-mole. at its normal boiling 
point. It may be calculated from 
Eq. (9), or the additive values of 
Le Bas” (see Table I) may be 
summed, as for the parachor. 

The writer found that [P] is 
related to V,,, within about plus or 
minus 10°7 maximum deviation, by: 

[P] = 2.1Ve (11) 
which, when combined with Eq. 
(10), gives o, = 19.5 dynes/cm. as 
a “universal” value. This is only 
approximately true, and many sub- 
stances such as CO, and H.O deviate 
widely. 

The many simplifying assump- 
tions by which Eq. (7) was reduced 
to this final o, value would be ex- 
pected to decrease the accuracy con- 
siderably, of course. 


(8) 


(10) 


Method Ile—Best of All 

Another property, similar to par- 
achor and also nearly temperature 
independent, is the molar refrac- 
tion, [R], defined by the Lorentz- 
Lorenz expression: 


M {n?-1 


where \ = wavelength of the light 
used in the refractive index deter- 
mination. 

Since it’s customary to use the D 
line of sodium as the standard basis, 
molar refraction is usually denoted 
by [R,]. Additive values for [Rp] 
were given earlier in this series.° 

If Eq. (6) with p, omitted is di- 
vided by Eq. (12), we obtain: 


1) 

a form which Tripathi,” Meissner 

and Michaels,” and Kharbarda” all 

found slightly superior to Eq. (8). 

Kharbarda’s convenient nomograph 
is given here as Fig. 3. 

Meissner and Michaels found an 

average error for 47 pure organics 


[Ra] = 
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{P] 
| 
= 
350 
* Weight, 
Density, M 
300 Po 40 
. 
06 
250 
08 
20 09 
10 
Om 8B 
150 
= 
| 20 
100 Fig.2 
—_ 
21.6 11 
24.6 12 
8 
16.22 6 
8 
11 
10.8? 
9.1 
= 


at 20 C. of plus or minus 2.8%, 
Tripathi found a 1% average devia- 
tion for five liquids at 20 C., and 
Kharbarda’s comparisons give a 
1.8% error for eight organics at 
20 or 25 C. It would appear, then, 
that an average error of plus or 
minus 2.5% would be expected at 
about 20 C. 

Since there is no vapor density 
term in it, use of Eq. (13) should 
be limited to temperatures consid- 
erably below the critical. 

Eq. (13) is somewhat superior to 
Eq. (8) for two reasons: First, re- 
fractive index can be determined 
faster and more accurately, gener- 
ally, than liquid density; and _ sec- 
ond, errors in |P] and [R,]| fre- 
quently tend to compensate when 
quantities are in ratio form. 

Meissner and Michaels” recom- 
mend the use of Sugden’s original 
additive contributions’ for |P], 
rather than those of Mumford and 
Phillips which are best for Eqs. (7) 
and (8). Sugden’s values for use 
in Eq. (13) only are given here in 
Table II. 

It’s fairly interesting to note that 
refractive index, n, can be roughly 


Kharbarda’s Convenient Chart 


Estimates Surface Tension Quickly 


Surface tension, 
o, dynes/cm. 


\ 


estimated by solving Ea. (12) for n: 
(14) 
where V is the molar liquid volume. 


Method 2—Buehler’s Relation 

Buehler* drew attention to a re- 
lation between surface tension and 
viscosity that applies to a wide 
range of organic liquids: 


log (log w) + 2.9 (15) 
a> 1/{P| 


The symbol J denotes the “vis- 
cosity-constitutional constant’’ pro- 
posed by Souders” in connection 
with an equation for estimating 
liquid viscosity. 

The constant J, like |? ], is addi- 
tive, nearly temperature-independ- 
ent and constitutive. J may be eval- 
uated by summing the contributions 
given in Table III. Alternatively, 
molar refraction [R,] may be cal- 
culated and J then found from 
Lagemann’s nomograph,”  repro- 
duced here as Fig. 4. 

This writer has found that J val- 
ues from the nomograph usually 
checked—when used in Eq. (15)— 


. SURFACE TENSION— 


Sugden’s Parachor—Table II 


H (to O).. 

H (to C). . 

(hydroxyl, ether). . 
O (carboxyl) 

O, (in esters, acids). . 


ci. 

Br. . 

N (all amines)... 

N (nitrile)... . 

3-membered ring. . . 
4-membered ring. . . 
5-membered ring. . 
6-membered ring. . . 
Double bond . 
Semipolar bond, deduct. 
Triple bond. . 


a—Including double bond allowance. 
b—Including triple bond allowance. 


> 


AON 


better than those computed from 
the table. The error in J appears to 
increase with halogen substituents 
and with accumulation of negative 
groups, especially if they are at- 
tached to adjacent carbon atoms. 


Lagemann’s Nomograph Speeds 


3 


7 


oO 
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[Rp], Molor refraction 


the Use of Souders’ Equation 


I, Viscosity constant 
700 


| 


1__Monohydric alcohols 
2__Monocarboxylic acids 
3__Esters of acetic acid 
4__Aliphatic ketones 
5__Ethyl esters 
6__Paraffins 

7__ Alkyl iodides 


| 
1,800 
i8 1,700 
6 
1,600 
14 
4 
+ 100 500 
70 | 
50 
10 4 / 
30 1,400 
9 20 2~ on 400 : 
| 
8 
5 = 300 
6 = 200 
= 100. | 
Fig. 3 Fig. 4 
4 1,200 | 
149 
\ : : 
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For Paraffins, You Can Use This Chart 


= tension, dynes /cm. 


100 


200 


Temperature, F, 


In these two cases, calculated J val- 
ues are greater than those observed. 
For 32 pure organic liquids, Bueh- 
ler found that the best average 
value of I/[P] is, within about plus 
or minus 6%, 1.22. The range was 
1.16 to 1.30; the larger values being 
for compounds with larger carbon 
chains. Buehler excluded, however, 
consideration of substances whose 
parachors increase slightly with 
temperature (alcohols, amines, car- 
boxylic acid and phenols, for ex- 
ample). 


Method 3—Walden’s Rule 

Walden” proposed a simple rule 
for estimating surface tension at 
the normal boiling point. The rule 
correlates data for a dozen com- 
pounds, for which this writer has 
made comparisons, to within about 
plus or minus 5% 

Walden’s rule is given as fol- 
lows: 


= MLypi)/3.64 (16) 


Method 4—Use Specifie Data 

There is available a nomograph 
that gives the surface tensions of 
102 liquids as a function of tem- 
perature. This nomograph was 
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published by Othmer and_ co- 
workers and space does not permit 
us to reproduce it in its entirety. 
Therefore, we refer you to the origi- 
nal reference. 

For paraffin hydrocarbons only, 
we recommend the chart given 
above as Fig. 5. This chart was 
prepared by George Granger Brown 
for the Natural Gasoline Supply 
Men’s Assn.” 
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Viscosity Constitutional 
Constants—Table Ill 


Atomic, Group Values 


80 
37 
60 
79 
110 


Structural Values 


(R =hydrocarbon X =a negative group) 


13 
10¢ 


—CH =CHCH.X. 

Double bond 

5-C ring 

6-C ring. . 

Side group on 6-C ring: 
MW of group less than 17. - 9 
MW of group more than 16. —17 


Ortho and para...... ANG 3 
] 


a—Value originally given as 16, but M. Souders 
in @ personal communication to A. Boas, stated 
that it should be 10. 
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Usable with little training for quick approximations . . . 


Worksheet Gives Optimum Conditions 


«. H. LI, Radio Corporation of 


Practically all engineers and 
scientists have to run experiments. 

When these experiments involve 
only two or three factors or vari- 
ables, they are easily dealt with, 
although the methods and _ effici- 
encies of experimentation vary. 

In the “trial and error’ or 
“shot-gun”” method, the experi- 
menter selects and makes a few 
random tests, hoping to hit the best 
conditions. This method depends 
very much on intuition and luck. 
It is not reliable and seldom gives 
the best results. 

The classical method of experi- 
mentation involves keeping all fac- 
tors except one constant, and deter- 
mining the best condition for this 
tested factor. The condition for 
the first factor is then used 
throughout later tests to find the 
best conditions for other factors, 
one at a time. Major disadvantages 
of this method are: it is inefficient; 
and it requires as many series of 
tests as the ‘number of factors 
under test, which may be very 
time-consuming. 

When an_ orthodox statistical 
method is used, a_ statistician 
chooses a proper design to test 
either all possible combinations of 
the factors, or a systematic frac- 
tion of these possible combinations. 
This method not only finds the ef- 
fect of all factors, but reveals any 
possible interactionst between 


* Meet your author on page 181. 

+If the effect of one factor is different 
at different levels of another factor, these 
factors interact (pressure at two tem- 
perature levels). 
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Handles up to seven process variables. 


All information is on one page or sheet. 


About 12 tests establish optimum process point. 


e Designed for quick results in plant or laboratory. 


e Extensive background in statistics is not required. 


America, Harrison, N. J.* 


factors. It is generally very effi- 
cient. 

There are some disadvantages, 
however, to some statistical tech- 
niques. 

Number of tests become too 
large when many factors are to be 
studied: either a statistician is 
needed or the engineer has to be 
thoroughly trained on this method; 
a machine calculator is indispens- 
ible; and the careful planning and 
execution of the experiment, as 
well as the involved analysis of test 
results cause delays. These delays 
are often intolerable. 


Box Method Advantages 


Recently, a new method of ex- 
perimentation has been developed, 
called the Box (or Box-Wilson) 
method, after the originator G.E.P. 
Box. It is dynamic, flexible, and 
yet very efficient. 

In this method a series of small 
experiments are set up so related 
that results of previous tests are 
fully used, yet without loss of effi- 
ciency common. with short-run 
tests. It has been successful in 
chemical and other industries. 

In principle, the Box method is 
identical to the familiar scientific 
method of experimentation, only it 
is made more systematic by ap- 
plied statistics. Actually statistical 
factorial experimental design is an 
integral part of the method. 

As usual, the experimenter sets 
up and makes some tests, analyzes 
the results, and makes some more 


tests, and so on. But the experi- 
menter uses known techniques of 
good experimental planning and 
data analysis, foresees any pos- 
sible outcomes of the tests, and 
plans his first experiments with an 
eye on the last. Each test result is 
used not just once, but many times 
to get better means, more accurate 
average effects, or more reliable 
conclusions. 


Using the Worksheet 


We have developed a worksheet 
which uses this Box method for 
finding optimum conditions. 

It is designed for engineers or 
foremen who may not have an ex- 
tensive background in_ statistics. 
The procedure for use is given in 
cook-book fashion. Caution 
should, of course, be exercised, and 
Ref. 1 pp. 495-578, 263-5 should be 
looked at. 


Where To Use Sheet 


When conditions are suitable, 
the worksheet may be used in the 
following cases: 

¢e Trouble-shooting on an ur- 
gent research or production problem 
where quick results and immediate 
actions are needed. 

e Developing a new allow or 
composition by finding the effect 
of all ingredients and their best 
combinations. 

Designing the proper types 
of components including their di- 
mensions for best performance of 
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OPTIMUM WORKSHEETS .. . 


Here, Chart Is Used to Find Best High-Strength Alloy 


Experiment 


Object: Data 


Date: 


Factors 
studied 


Base level 


Unit 
[High level 


Low level 


Error of single testez 0.24 
e=2.43 x smallest effect 
Error, effect =e 2/g ACP =-ROF 


I= ABCD 
=~ BCE=-ADE 


=0.354e | =- ABG 
|_Interaction of factors 
mM | ON 


Calculation 


TEffect of Each Factor | 


Sample Zz Test 
2 


| Average 


Effect 
Effect times unit | 
Change 


Best path 


a given mechanical or electrical de- 
vice, 

¢ Improving a production proc- 
ess on yield, cost, or product qual- 
ity. 

¢Scanning a great number of 
factors or controllable variables 
for the most important few to be 
closely studied. 

¢ Setting-up the first runner of 
a possibly large project, to be effec- 
tively supplemented by future tests 
when needed. 

The worksheet is self-contained. 
All the response and control vari- 
ables, details of data analysis, pre- 
cision of tests, and other important 
conclusions are given on a single 
page. 

It applies the Yates method of 
data analysis. Calculations are 
simple enough so an engineer or 
foreman can do them in a few 
minutes, without machine calcu- 
lators. The Yates method is a sys- 
tematic tabular technique for 
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evaluating the effect of four or 
more factors. 

Up to seven factors can be tested 
with a single worksheet. Fewer 
factors should be selected, how- 
ever, if they interact. 

It uses the Box method for ex- 
amining response surfacest and 
following the steepest ascent line 
to the optimum point. 

Only four or eight tests are 
needed to establish the response 
contours and to find the effect of 
various factors. These tests may 
be followed by a few more tests to 
reach the maximum point. 

The worksheet may be used in 
a sequential manner. A group of 
four tests may first be run to study 
up to three factors. A second group 
of four more tests may, if desired, 
next be made, not only to study up 


++Just as the relationship between y 
and a single factor x can be represented 
by a curve, the relationship between y and 
a number of variables can be shown with 
a surface, called a response surface. 


Conclusions: 


to four more factors, but also to 
improve the conclusions from the 
first group of tests. Response sur- 
faces may be examined and the 
steepest ascent method applied for 
each or both of the two grou, 3 of 
four tests (or confirmation experi- 
ment in which the same factors are 
assigned to different columns on 
the worksheet). Contradictory re- 
sults from the two experiments 
may reveal interactions. 

The response surfaces are usu- 
ally not too complicated. Most re- 
sponse surfaces known for actual 
systems have one or two maximum 
peaks, and the response contours 
are not difficult to establish. If 
complex response surfaces do exist 
in the small experimental region, 
erroneous conclusions be 
drawn. The possibility of reaching 
wrong conclusions, however, is 
ever present with any method of 
experimentation when the system 
of factors is complex. Here again, 
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. . . OPTIMUM WORKSHEETS 


Same Chart Gives Process Conditions for Low Rejects 


Dote: 


ABCD 
-BCE=-ADE 
-ACF=-BOF 


Experiment : Object: Data : 


dD | | F | G Error of single testez024 || I 
e=2 43x smallest effect 
Error, effect= e2/g 


Factors 
studied 


wi} — Line ] 


Base level 
High level 
j Low level 


T 


i 
4 


= -ABG 
Interaction of factors 


| kK mw oN 


Calculation 


tion Effect of Each Factor 


Sample | 


Average 


Effect 
I Effect times unit 
Change 


Best path 


special confirmation tests may be 
needed. 


Assumptions in Design 


Design of the worksheet is not 
complicated. The eight treatment 
or factor combinations (one for 
each sample) are selected from an 
orthodox statistical design given 
in Table 10A.1 on p. 485 of Ref. 1. 
Technically, it is called a +s-repli- 
cate of a seven-factor design, each 
factor having two levels or con- 
ditions tested (see charts). 

Note that eight combinations are 
arranged for data analysis either 
simultaneously on all eight test re- 
sults, or separately on the first or 
second group of four test data. 

Effects of various factors, as 
found by the Yates method, are 
used to locate the steepest ascent 
line and to find the maximum point 
by a few more tests. This section 
is on the bottom-half of the sheet. 


A number of assumptions were 
made in design of the worksheet. 

First, precision of tests or ex- 
perimental error is small. If the 
error is not small, tests may have 
to be repeated. Each sample num- 
ber then becomes a sample group 
number. 

Data or test results are normally 
distributed. However, abnormal 
data may be transferred into nor- 
mal data. If the tests are repeated, 
particularly if repeated a number 
of times, the averages from any 
data become nearly normal. 

When four or more factors are 
tested with a single worksheet, it 
is assumed that interactions among 
these factors either are absent or 
are very small. This assumption is 
generally true. 

If interactions exist, fewer fac- 
tors should be put in each experi- 
ment. For example, if three factors 
are tested all main effects and in- 
teractions can estimated; 
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Conclusions: 


whereas if four factors are tested 
with the same number of samples, 
only one pre-specified interaction is 
lost. 


Let's Work Examples 


The use of the worksheet is best 
illustrated by analysis of the fol- 
lowing two hypothetical examples. 
(1) find the best composition of an 
alloy for a special use; (2) optim- 
ize a certain process for minimum 
“scrap” or cost. 

Example 1: Develop an alloy 
design for very high hot strength. 
For this particular use, cost con- 
siderations indicate that an iron- 
base material is desirable. Addi- 
tions of various elements will be 
made to achieve the desired prop- 
erties, including chromium, nickel, 
molybdenum, vanadium, niobium, 
manganese, and carbon. 

The following steps are involved 
in the procedure (see chart) : 
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OPTIMUM WORKSHEETS .. . 


1. Name and object of the ex- 
periment are first entered, together 
with the data to be taken and the 
date. 

2. Elements, the amounts of 
which will be varied, are entered 
as factors A to G. Metallurgical 
and economic considerations deter- 
mine the base levels and units or 
variation for some elements. For 
the other elements, these values 
are estimated. The high levels 
(shaded in the worksheet) are ob- 
tained by adding the units of varia- 
tion to the respective base levels, 
and the low levels by subtracting 
the units of variation from the 
base levels. 

3. Because the number of fac- 
tors in this problem is seven, eight 
tests must be made. The number 
of tests must be at least one greater 
than the number of factors. 

4. Order of test is determined 
by the random drawing of eight 
numbered chips and the recording 
of the numbers drawn in sequence. 
If chip 3 is drawn first, for ex- 
ample, test 1 is to be made on 
sample 3. 

5. Each sample is composed of 
high- or low-level amounts of the 
various elements, as indicated by 
the presence or absence of black in 
the worksheet. Sample 1, for in- 
stance, has low levels of all ele- 
ments. Sample 2 has high levels 
of chromium, nickel, niobium, and 
manganese, but low levels of molyb- 
denum, vanadium, and carbon. To 
fill in this information on the com- 
position of the different samples, 
it is convenient to work through 
each element or column at a time, 
filling in the four shaded spaces 
on the worksheet with the high- 
level conditions, and then the re- 
mainder with the four low-level 
conditions. 

6. Samples are prepared by spe- 
cial melting and mechanical work- 
ing in the assigned order. They are 
then tested for the desired prop- 
ery—tensile strength at 800 C. 
Test data are entered in column H. 

7. Results of the eights tests are 
analyzed by the Yates method. 
First, the results are divided into 
four consecutive pairs. The two 
numbers in each pair are then 
added together to give the first 
four figures in the J column (1.5 + 
8.5 = 5.0; 6.2 + 3.2 = 9.4; 5.8 + 
6:2 1043) 58. = 11.1). 
And the first number of each pair 
is subtracted from the second to 
give the last four figures in the J 
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column — 16 — 
6.2.= —8.03 561 — 653 = —O02; 


5.8 — 5.3 = 0.5). These processes 
are repeated on column J to obtain 
the values for column K, and re- 
peated on column K to obtain col- 
umn L. The’ values in column L 
are then divided by the number of 
tests (i.e., 8) to yield the figures 
for the “effects” column, M. The 
effects are identified by letter 
symbols in the last column, N. 

8. Effects listed in columns M 
and identified in column N are 
entered in line 15, with caution as 
to signs (plus or minus) and posi- 
tions (A to G). 

9. Preliminary conclusions are 
first, the average tensile strength 
at 800 C. for the eight samples is 
4,490 psi. This value is the ex- 
pected hot strength of a sample 
having all alloy additions at the 


base levels, i.e, 4% Cr, 2% Ni, 
0.1% Mo, 0.02% V, 0.1% Nb, 
0.4% Mn, and 0.4% C. 

Second, vanadium appears to 


have the greatest effect, increasing 
the hot strength by 890 psi. for 
each 0.02% added. In other words, 
each 0.1° of vanadium added 
raises the hot strength by 4,450 
psi. 

Chromium, molybdenum, niob- 
ium, and carbon increase the hot 
strength by 71, 640, 540, and 460 
psi., respectively, for each 0.1% 
of alloy addition. Manganese and 
nickel, however, probably have 
little or slightly negative effects on 
the hot strength. 

Probable error of a single test 
is estimated by examination of the 
smallest effects, in this case 0.09 
or 90 psi. due to addition of nickel 
and 0.16 or 160 psi. due to manga- 
nese. For this problem, the error 
is of the order of 240 [90 (8) **] 
psi. (if nickel has no effect at all) 
or less. 

The Box method of “steepest 
ascent” may now be applied if de- 
sired. In this method, a few ad- 
ditional tests located on the line of 
expected maximum response are 
selected, and the following extra 
steps are taken: 

10. Effects in line 15 are multi- 
plied by the respective units of 
variation in line 4, giving line 16. 
If it is desired to change the unit 
of variation for one of the ele- 
ments to a more convenient amount 
(chromium, for example, may be 
varied in the additional tests by 
0.8% rather than the odd number 
0.71%), all the values in line 16 


must be changed proportionately 
by the same factor (e.g., 0.8/0.71 
= 1.13) to yield line 17. 

11. The best path is then deter- 
mined by successive additions of 
the proposed changes in line 17 to 
the corresponding base levels in 
line 3. Thus, line 18 = line 3 + 
line 17; line 19 = line 3 + (2 x 
line 17) ; line 20 = line 3 + (3x line 
17); and so on. 

12. An extra melt is made ac- 
cording to the composition given 
in line 22, which is considerably 
different from the base-level con- 
ditions. Because of the encourag- 
ing result of 10,300 psi., melt 10 
(line 24) is made, followed in order 
by melts 11, 12, and 13 (line 25, 
26, and 27). The results of hot- 
strength tests on all these addi- 
tional melts are entered in column 
H. 

13. By inspection, it is seen that 
the maximum hot strength is 
reached on melt 11. Consequently, 
the best composition is as follows: 
10.4% Cr, 12% Ni, 0.66% Mo, 
0.18% V, 0.58% Nb, 0.24% Mn, 
and 0.80% C. The expected hot 
strength of this combination is 
11,500 + 240 psi. 


Sequential Example 


Example 2: Processing design 
for minimum rejects. A number of 
processing factors are likely to 
affect rejects of a certain product. 
Some of these factors are listed 
below, together with the suggested 
low- and high-level conditions: 

Factor A: Prefire temperature 
—100 vs. 200 C. 

Factor B: Special cleaning——no 
cleaning vs. cleaning. 

Factor C: Amount of reagent 
added—10 vs. 20 pounds. 

Factor D: Special additive—Ad- 
ditive #1 vs. #2. 

Factor E: Applied pressure on 
a certain equipment—300 vs. 400 
lb. 

Factor F: Applied voltage on 
another equipment—6 vs. 12 volts. 

Factor G: Treatment time—10 
vs. 20 minutes. 

The experimental design may be 
as follows: At first, four tests are 
made on samples 1 to 4, in the 
random order 4, 2, 1, 3. 

Factors A, B, and C are varied, 
other factors being kept constant: 
D at the low level; E, F, and G at 
the base levels, in order to fully 
use the worksheet. The data analy- 
sis is similar to that in Example 
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. . OPTIMUM WORKSHEETS 


Steepest Ascent Method Best for Obtaining Optimum Conditions 


Perfect Plane 


Box method~ 
(best path) a 


Classical route 


Perfect Dome 


60% yield 


Stationary Ridge 


Rising Ridge 


Distorted Dome 


Two-Peak 
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OPTIMUM WORKSHEETS . 


1, except that only two, instead of 
three, cycles of arithmetic opera- 
tions are involved, each on four 
figures, rather than eight. The 
average effects found are A = 
—2.5; B = —1.5; and C = —1.0. 
The negative signs indicate that 
these factors all tend to reduce 
the scrap figure, factor A being the 
most effective. 

The above conclusions may be 
used as such. However, it may be 
decided to introduce the four addi- 
tional factors D, E, F, and G. Only 
four more tests are next made on 
samples 5 to 8. The average effect 
of these additional factors can be 
found as shown. 

Finally, the method of steepest 
descent can be applied if needed. 

As shown on the sheet, four 
trials were attempted on the path 
of steepest ascent. Trial 11 re- 
sulted in zero rejects. Final or 
best combination for the process: 
prefire temp., 275 C.; cleaning pre- 
ferred; reagent added, 23.5 Ib.; ad- 
ditive no. 2; pressure, 660 psi.; 
voltage, 15.5 v.; treat time, 16.5 
min. 

Actually this is an approximation 
of the best combination, good 
enough for most situations. Tech- 
niques are available for obtaining 
a more accurate “best” combina- 
tion, calling for additional experi- 
ments. 


More On Box Method 


Plant managers and project en- 
gineers should like the Box method 
we discussed because it gives use- 
ful conclusions from the very first 
few tests made. The tests can there- 
fore, be stopped at any moment, 
such as when facilities on the proj- 
ect are suddenly curtailed. Yet 
more tests can also be efficiently 
added as complexities or the needs 
for details arise. 

We will not attempt to go into 
the mathematical derivations for 
this method. It is strongly sug- 
gested that you read Ref. 1 for a 
practical treatment of optimizing 
methods. 

We will give some important 
highlights which should give you 
an idea of what is involved and 
where this technique can be used 
to advantage. 


Response Surfaces 


A useful concept brought in by 
the Box method is the response 
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surface. Engineers have always 
been dreaming of showing the de- 
sired changes on the response vari- 
ables, such as yield, quality, and 
cost, in spatial relationship with 
the various factors. By the use of 
the Box method, these response 
surfaces can be established, with 
but a few tests. 

Only response surfaces for two 
factors are shown here. A com- 
mon way of showing these response 
surfaces in graphical form is to 
draw lines of equal responses on 
these surfaces. These lines or re- 
sponse contours are like similar 
lines on weather or topography 
maps. Some typical examples of 
response surfaces are shown in the 
following figures, which also com- 
pare the Box method with the 
classical one-factor method of ex- 
perimentation under the various 
conditions (see p. 155). 

All these figures show’ the 
variation of yield with tempera- 
ture and time. Yield is the re- 
sponse variable, while temperature 
and time are the factors or con- 
trol variables. 

Fig. 1 shows a case where the 
response surface for yields is a 
perfect plane. Response contours 
or lines of equal yields are there- 
fore parallel, straight lines. 

The classical experimenter would 
probably start testing at point c by 
varying the time but keeping tem- 
perature constant. A first series 
of constant-temperature tests 
along line c-t locates the tem- 
porary maximum point ¢. 

Maximum point c’ is reached 
after a second series of constant- 
time tests along line t-c’. The ex- 
perimenter using the Box method 
would set up four tests around 
starting point b, and add a few 
more tests on the steepest ascent 
line b-b’. Both experimenters would 
reach the same maximum yield. 
The classical experimenter, how- 
ever, must make more tests to 
reach the same goal. 

When the response surface is 
dome-shaped, the response contours 
may be concentric circles. Such a 
case is shown in Fig. 2. In Fig. 3, 
the response surface is a stationary 
ridge, the yield being maximum on 
the inclined ridge line and decreas- 
ing as the distance from this ridge 
line increases. The same _ notes 
given in Fig. 1 apply in both cases 
shown by Figs. 2 and 3. 

Fig. 4 shows a situation where 
the response contours are a series 


April 7, 1958—Cuemicat ENGINEERING 


of ellipses. In this case, the classi- 
cal experimenter may make many 
tests without reaching the maxi- 
mum yields. 

The response contours shown in 
Fig. 5 are for a response surface 
of the rising-ridge type. Here 
again, the classical experimenter 
may miss the maximum yields. Us- 
ing the Box method, you locate a 
temporary maximum point from 
which the true maximum yield b’ 
is reached by tests along the new 
steepest ascent line. 

Fig. 6 shows a case where the 
response surface has two regions 
of maximum yields. In this  in- 
stance, the classical experimenter 
may miss both of them. The Box 
method insures reaching either or 
both of them no matter where the 
tests are started. 


What Can Method Do? 


In summary, the Box method 
consists of: 

¢ Running a few selected tests 
around a chosen point within the 
experimental region. 

e Analyzing the test results to 
find effects of the various factors. 

e Establishing from the same 
results the response surface and 
contours in and near the tested 
area. 

e Marking the line from the 
chosen experimental center to 
climb the response surface at maxi- 
mum rate. This line is at right 
angles to all response contours 
crossed, and is therefore called the 
line of steepest ascent. 

e Making some more tests 
along this line to reach the maxi- 
mum point on the response sur- 
face. This step ends the first cycle 
of experimentation by the Box 
method. 

e If desired, a second cycle may 
be started around this maximum as 
the new experimental center, to see 
if further improvement is possible. 
More accurate response contours 
may be established around this new 
center, and another line of steepest 
ascent drawn across these response 
contours, followed by actual tests 
selected on this line. 
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This giant 37 ton Cat Poly Reactor 

is one of 4 units shipped to a large 

petroleum refinery in the State 

of Washington. It is 4’-3'/2” in 

diameter by 32’-0” long and has 

a 17/16” thick shell. Each of 

its 8” thick heads is at.ached 

to the shell channel with 28 

special alloy stud bolts 23/,” 

diameter by 15'/;” long having 

nuts 41/;” across the flats. 

Into the 53/,” thick tube sheets 

190 tubes, 2/2” 0. D., No. 5 

gauge and 30’-0” long, are rolled 

and seal welded. Designed for 

1,230 Ibs. pressure on the tube side, 

the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 
and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 
industries. 


A bulletin describing the wide 
range of heat transfer equipment 
built by Vogt is available 
upon request. 
Address 
Dept. 24A-XC 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO, CIEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON, W.VA. 
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Home Washer Doubles as Pilot 


This pilot plant, needing a three-stage extraction, did the 


job with a washing machine at 1/40 of the budgeted cost. 


% February Contest Winner by 


Stanley Selizer and Robert Paxton 


Chemical & Metallurgical Div., General Electric Co., Pittsfield, Mass. 


Recently our pilot plant was 
faced with the problem of leach- 
ing soluble salts from a granular 
material. Bench experiments 
showed that a three-stage extrac- 
tion would be ample. They also 
showed that the solvent was 
mildly corrosive to steel, and that 
a solvent concentration of 35% 
or less in the washed cake would 
be necessary to avoid an added 
process step. 

A used automatic home wash- 
ing machine with a vertical 
basket solved the problem hand- 
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somely. The up-and-down mo- 
tion of the agitator promoted the 
leaching action during the 
“wash” and two “rinse” steps of 
the cycle. The spin-out after 
each step reduced the solvent 
concentration left in the cake to 
less than 35%. Indeed, the sol- 
vent removal ability of the 1,140- 
rpm., 20-in. solid basket com- 
pared favorably with that of 
conventional pilot-plant centrif- 
ugals. 

The washing machine takes 
care of 6 lb. of cake on a 20 to 


NEXT ISSUE: 


See March Winner 
Announcement 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Design Notebook. 

Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 
How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y. 


Extractor 


30-min. cycle. We provided a 
50-mesh screen box at the outlet 
which collects about 4 lb. of sol- 
ids per 6-lb. batch, keeping the 
over-all insoluble solids loss be- 
low 10%. The specific gravity 
difference between solvent and 
solid is 0.35-0.40 unit, and 75- 
80% of the washed recovered 
cake is retained on 40 mesh. 
Using the washing machine 
meant less labor than a centrif- 
ugal. Its porcelainized interior 
showed no corrosion after four 
weeks of use, and our only diffi- 
culty came from overheating the 
drive motor if the load was too 
heavy, or the washing and filling 
parts of the cycle were greatly 
shortened. This seemed a small 
price to pay for plugging a proc- 
ess gap at 1/40th budgeted cost. 
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Quality rust-inhibiting coatings plus two extra purchasing advantages 
make U.S. Steel today’s best source for all your steel shipping containers 


Dollar for dollar your products are 
protected better by U. S. Steel rust- 
inhibited drums. U.S. Steel chemically 
cleans these drums after they are made, 
then coats them with extra zine phos- 
phate to give maximum protection. 
But... 

At the same time you are getting this 
maximum protection, you can capital- 
ize on two purchasing advantages, 
which you get with all U.S. Steel drums 
and pails: 

1. Full, complete line. U.S. Steel offers 
the widest selection of steel shipping 
containers on the market. From 2'4-gal- 
lon pails through 57-gallon drums-plus 


a complete line of stainless steel con- 
tainers. This allows you to fill all your 
needs at one time, in one place, with 
absolute confidence. 

2. Punctual deliveries. Seven convenient 
plants assure you of a smooth, even flow 
of containers. Your normal needs are 
filled without stops and starts, and you 
get quicker delivery on rush orders. 
Maximum protection, simplified pur- 
chasing, punctual deliveries: you get all 
these extras at no extra cost. Why not 
talk over your needs with the man from 
U.S. Steel? 

Factories in: Los Angeles, Calif. ¢« Alameda, 
Calif. ¢ Port Arthur, Texas ¢ Chicago, Ill. « 
New Orleans, La. Sharon, Pa. * Camden, N. J. 


United States Steel Products 


Division of 


United States Steel 
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U. S. Steel drum 
after 1 year 


Ordinary drum 
after 1 year 


PROOF OF U.S. STEEL PROTECTION! 
Both these 55-gallon drums were weath- 
ered for 12 months. Rust appeared on the 
ordinary drum the first week. U.S. Steel 
rust-inhibited drum—coated with zinc phos- 
phate—shows no trace of rust whatever. 
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DESIGN NOTEBOOK... 


To suction 


Calibrated 


burette 


Vent 


A 
Flowmeter 
being Calibration mark, 


calibrated =| tip of gas inlet, 
=| & constant liquid 
level align 


Gas 


Quick Calibration for 


Small Gas Flowmeters 


M. V. Kunte and M. U. Pai 
National Chemical Laboratory 
Poona, India. 


Gas flowmeters for bench scale 
and small pilot-plant investiga- 
tions are usually calibrated by 
means of  secondary-standard 
meters or by direct determina- 
tion by chemical or other means. 
The commonest secondary stand- 
ard is the wet gas meter which, 
however, can not ordinarily be 
used with water soluble or cor- 
rosive gases. It is also rather 
expensive for use by a small lab- 
oratory, as well as subject to 
mechanical wear and tear, lead- 
ing to leakage and associated 
troubles. Chemical absorption 
methods are time-consuming and 
require careful manipulation. 

We have successfully adapted 
the common eudiometer to flow- 
meter calibration by some simple 
modifications as shown in the 
sketch. The apparatus is all- 
glass, consisting of an inverted 
calibrated burette connected at 
the top through a stopcock to a 
source of vacuum. A side-tube 
connects to the downstream side 
of the meter under calibration. 
The bottom of the burette, which 
is serrated to allow rapid liquid 
drainage, is liquid-sealed in a 
constant-level-overflow trough. 

This is necessary to give a 
steady over-all pressure drop in 
the system throughout the cali- 
bration run. 
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The calibration mark on the 
burette, indicated by the triangle 
in the drawing, is aligned with 
the cut-off tip of the inlet tube 
and with the liquid level in the 
trough. This avoids the need for 
correcting the pressure of gas 
collected in the burette due to a 
variation in levels. However, the 
collecting pressure must be cor- 
rected to standard conditions for 
the vapor pressure of the seal 
liquid and the existing baro- 
metric pressure. 

To use the apparatus to cali- 
brate a flowmeter, first open the 
cock at the top of the burette to 
fill it completely with the seal 
liquid. Close the cock. Adjust 
the seal liquid level in the 
trough. Then, vent the flow- 
meter discharge through the 
side tube and adjust the gas flow 
rate to give the desired steady 


manometer reading. Finally, 
turn the vent stop cotk to dis- 
charge the gas into the burette, 
carefully determining the time 
needed to discharge liquid from 
the burette down to the level of 
the calibration mark. 

Various sizes of burette can 
be used to suit the desired gas 
flow rates. Any suitable sealing 
liquid can be used, depending on 
the properties of the gas. Such 
liquids include water, concen- 
trated sulfuric acid, saturated, 
acidified salt solutions, etc. 

In trials carried out in our lab- 
oratory this method has achieved 
results within 1 to 2% of those 
obtained by other methods, on 
gases such as air, carbon dioxide 
and chlorine. The system is in- 
expensive, it gives quick results 
and can be applied to many cor- 
rosive gases. 
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Reactor inlet pressure, psig 


Material Balance Shows Homogeneous Flow 


Gerald A. Lessells 


Research Engineer, U.S. Industrial Chemicals Co., Cincinnati, Ohio 


Once in a while the develop- 
ment engineer has the problem 
of translating a super-atmos- 
pheric, liquid-phase batch reac- 
tion into a continuous process 
carried out in a pipeline reactor. 
He may then run into difficulty 
in determining precisely what 
pressure will be needed to main- 
tain a liquid phase in the reactor. 
The present article shows how 
this can be done. 

Batch data are generally ob- 


tained in an autoclave where part 
of the volume is liquid-filled, the 
rest filled with vapor for safety 
reasons. In running a ‘tubular 
reactor, however, it is best to 
maintain only a liquid phase to 
save reactor volume, and also to 
provide smooth flow, free from 
the slugging which might make 
control difficult. 

There are several ways of esti- 
mating the minimum pressure 
needed to maintain the liquid 
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“Harbison Walker Refractories 
withstand Explorer's 
terrific blast-off heat! 


_ The pad from which earth satellite Explorer was 
launched by the Army is paved with Harbison- 
Walker Extra Strength Castable Refractory. 


{ 
HARBISON -WALKER REFRACTORIES COMPANY 
AND SUBSIDIARIES 


General Offices: Pittsburgh 22, Pa. 


_ The high refractoriness and 
* great strength of Harbison- 
Walker Extra Strength 
~Castable, which enable it 
to withstand blast-off 
temperatures and shock, 
make it particularly 
adapted for its wide indus- 
trial use. 
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phase, but all have drawbacks. 
One method is to assume that the 
needed pressure is the vapor 
pressure of the lowest boiling 
component at the reaction tem- 
perature. This will give an an- 
swer on the safe side but it may 
be far from accurate. Another 
way is to use Raoult’s Law. This 
law assumes ideal liquid solution, 
which may or may not be the 
case. Even for ideal solutions 
this may not give a reliable esti- 
mate of the pressure owing to 
the continuous change in com- 
position along the reactor due to 
the reaction. So, some empirical 
method seems to be called for to 
find the necessary information. 

One qualitative empirical 
method is to place pressure gages 
at the reactor inlet and outlet, 
and possibly at a few other 
points along the reactor. Visual 
observation of the gages will 
show up flashing of the liquid in 
the reactor—if the pressure is 
too low—by erratic gage indica- 
tion. Also, visual observation of 
the effluent stream—if it can be 
collected at atmospheric pressure 
—will indicate flashing in the 
reactor as an effluent stream 
pulsation. 

Although these methods are 
useful, there is a far better and 
more quantitative method of 
demonstrating the required pres- 
sure. This is based on correlating 
the effect of reactor pressure and 
the material balance across the 
reactor. If the pressure is suffi- 
cient to maintain a liquid phase 
throughout the reactor, then the 
weight of material into the re- 
actor will correlate well with the 
weight out measured during the 
same interval. But if the pres- 
sure is low enough to permit 
flashing of the reactor liquid, 
poor material balances will result 
due to slugging. 

As an example, take the re- 
action of ethylene oxide with an 
excess of a high-boiling, active- 
hydrogen compound. Reaction is 
carried out in a tubular reactor 
consisting of 400 ft. of 4-in. I.D. 
steel tubing immersed in a 170 F. 
oil bath. The reactants are 
stored under pressure and fed 
through rotameters and a mixing 
tee to the reactor. The ethylene 
oxide is reacted completely and 
the effluent, consisting of un- 
reacted active-hydrogen com- 
pound, product and byproducts 
leaves through a pressure control 
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valve and cooler to storage, to be 
distilled later. 

If we should assume the neces- 
sary pressure as the vapor pres- 
sure of ethylene oxide, this would 
be 110 psig. Although this is not 
excessively high, we would prefer 
a pressure of less than 60 psig., 
since commercial ethylene oxide 
drums can be padded with nitro- 
gen to about 60 psig. 

We therefore ran experiments 
at two low reactor inlet pres- 
sures, at about 20 and about 40 
psig. We took material balances 
by recording the ratio of weight 
of material in (as measured by 
flow rate through the rotam- 
eters), to weight out measured 
for the same time interval. Such 
balances are best taken over a 


time equal to the time in the re- 
actor—in this case, a period of 
about 30 min. 

For each run we calculated the 
material balance “‘élosure” as a 
percentage, and from this the 
absolute deviation of the balance 
from 100%. When the absolute 
deviation for each run was 
plotted against the inlet pressure 
for that run, the chart above re- 
sulted. It is now clear from the 
cluster of points near zero- de- 
viation that a pressure around 
40 psig. gives an almost perfect 
material balance, which comes 
from maintaining a liquid phase 
in the reactor. However, the 
cluster at 10-14% deviation 
shows that a 20 psig. inlet gives 
erratic results due to slugging. 


Simple Way to Measure 
Steam Quality 


Robert Lemlich 

Assistant Professor of Chemical 
Engineering 

University of Cincinnati 

Cincinnati, Ohio 


In determining heat balances 
and the like on process equip- 
ment, we often need to know the 
quality of steam which is avail- 
able. If this quality is high 
enough for estimation by throt- 
tling then the simple calorimeter 
described here will easily do the 
job. 

For sampling we insert a short 
length of tubing, slotted at one 
end and preferably not over } in. 
in diameter, into the steam pipe, 
with the slot facing upstream to 
catch droplets and thus assure 
accurate sampling. We connect 
the tube through a needle valve 
and notched two-hole stopper to 
an inverted 1-pt. thermos bottle 
of the ordinary type obtainable 
at the corner drug store. The 
tube and valve are insulated. A 
thermometer is inserted through 
the second hole of the stopper. 
The notch is generously propor- 
tioned and serves as both a drain 
and a vent. 

To operate this device, first 
carefully crack the valve so that 
a small flow of steam enters the 
thermos bottle, warming it up to 
steady-state temperature. Ini- 
tially condensate, and _ then 
steam, will issue from the vent. 


Thermos 


7 


Insulation 
Vent 


Thermometer 


When a gentle flow of steam is 
leaving the vent (to insure there 
being only a slight positive pres- 
sure in the bottle), read the 
thermometer. 

With the aid of the steam 
tables or Mollier diagram the 
temperature shown, at the exist- 
ing barometric pressure, indi- 
cates the enthalpy of the steam. 
Tracing back on the chart to 
the line pressure at this enthalpy 
immediately shows the moisture 
content and hence the quality of 
the line steam. 
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he purpose of these accelerated 
tests is to show what happens when 
various types of coatings are exposed 
to a typical corrosive environment. 
Four clean steel panels, free from mill 
scale and rust, were coated with dif- 
ferent combinations of primers and 
topcoats. Each was scribed to bare 
metal and immersed in salt water in 
the presence of free oxygen, for two 
weeks. 

As caustic deposits formed over 
cathodic areas of the steel in tests 1, 
2 and 3, failure occurred in three 
ways. The vinyl, though not directly 
attacked, was undercut as caustic 
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Here are tests you can duplicate 


TEST 1—One coat 
of self-priming vinyl. 
Coating breaks 
away (L) due to 
severe undercutting 
(R), exposing metal 
to progressive 


corrosion. 


TEST 2—Epoxy 
primer, epoxy 
topcoat. Coating 
lifts off in single 
sheet (L) as 
adhesion fails (R), 
exposing entire 
surface to corrosion. 


TEST 3—Oil primer, 
oil topcoat. Both 
coats fail completely 
(L) as underfilm 
caustic reacts on 
their oils to form 


_ soaps (R). 


TEST 4—Amercoat's 
No. 86 inhibitive 
primer and No. 33HB 
vinyl topcoat. 
Corrosion restricted 
to scored line (L), 


no undercutting 
or peeling (R). 


spread beneath the film and destroyed 
adhesion. The epoxy coating, known 
for critical adhesion to smooth metal, 
proved impervious to caustic attack. 
It was, however, lifted in its entirety 
as moisture spread beneath the sur- 
face. The entire oil paint film was 
quickly penetrated by the salt solu- 
tion, creating widespread corrosion 
and caustic formation. The caustic 
then reacted with the oil to saponify 
the film. 

In the fourth test the corrosion was 
limited to the score mark. Reason: 
Amercoat No. 86 Primer resists un- 
dercutting and adheres tenaciously, 


EPOXY TOPCOAT 


CAUSTIC 


RUST Os 


EPOXY 
UNDERCOAT 


CAUSTIC 
RUST 


OIL BASE COATINGS SAPONIFIED. 


Corrosion restricted to scored line, 
no undercutting or peeling. 


NO. 86 + 33HB RUST 


Wt); 


EY 


inhibiting electrolytic corrosive 
action. 

The conclusions are clear. To pro- 
vide long term protection in corro- 
sive service, start with Amercoat No. 
86 Primer, which provides a sound 
and lasting base for quality topcoats 
such as Amercoat No. 33HB. 

Write today for complete data on 
Amercoat No. 86, and have the de- 
tails on hand when planning your 
next important coating job. 


109 Dept. AD 


4809 Firestone Blvd., South Gate, Calif. 
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HOW TO SPOT GOOD AND BAD... 


Design of Plastic ‘Towers 


When buying plastic equipment, look for adher- 
ence to the factors which mark a competent design. 


P. L. MeWhorter, Haveg Industries Inc., Wilmington, Del. 


A plastic tower is a compli- 
cated piece of equipment, com- 
pared to a plastic tank. Usually 
towers are equipped with a multi- 
plicity of fittings and accessories, 
both inside and outside. 

All the important plastics 
available for tank construction 
are used in plastic towers (see 
Chem. Eng., Mar. 24, 1958). This 
includes phenolic, furan, poly- 
ester and epoxy resins, with and 
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without reinforcement. But be- 
cause of complex parts, proper 
design of plastic towers is a crit- 
ical factor, perhaps more than 
for tanks. 

> Watch for Good Design — 
Through experience, a number of 
basic rules for good tower de- 
sign have been developed. These 
rules apply for any plastic equip- 
ment with complex components. 
They can be used to distinguish 


between competent and incom- 
petent design: 

eSections should be de- 
signed, where possible, with a 
uniform thickness. This will tend 
to offset unequal shrinkage in 
such places as a rim molded to 
a tower wall for support of a 
grid bar assembly in packed 
towers. 

e Avoid sharp angles and 
abrupt section changes, to mini- 
mize part failure. 

eFillet all sharp angles. 
This is to reduce stress concen- 
trations in service and to pre- 
vent cracks during the molding 
operation. Relatively large fillets 
should be used. 

¢ Bring minimum of adjoin- 
ing sections together. Avoid 
concentration of material by 
staggering cross-members' or 
ribs. 

e Avoid molding  strain— 
molding design creating a vari- 
ation in curing rates between 
different parts is a common cause 
of molding strain. Cracks, dis- 
tortion and_ structural weak- 
nesses usually result from differ- 
ential contraction. 

To reduce or prevent molding 
strain avoid sudden changes of 
form, producing a corresponding 
change in the direction of shrink- 
age. And avoid widely differing 
section sizes. 

Due to restrained contraction 
and curing of the uneven sec- 
tions, a rim will have tension 
strains, with corresponding com- 
pression forces in cross supports 
and center sections. The cross 
supports should have a curing 
rate very close to that of the cen- 
ter section. 

¢ Bosses and pads should not 
be used unless absolutely neces- 
sary. They increase the thick- 
ness of the material and create 
curing problems, shrinkage and 
possible blistering. A continuous 
rib instead of a series of bosses 
permits less expensive molds. 

eDesign ribs and gussets 
for maximum effectiveness. Ribs 
have two functions. One is to 
improve stiffness, and the other 
is to reduce weight and avoid 
warpage. Correct rib size and 


April 7, 1958—CuemicaL ENGINEERING 


> 
TB 
vam 
| 


Concentrated Sulphuric Acid flows across perfo- 
rated trays made of HASTELLOY alloy B in these 
drying towers. Alloy B resists the corrosive effect 
of the acid and helps maintain the efficiency of the 
tower. The trays have been in use since 1949. 


RESISTS 
HYDROGEN CHLORIDE 
at 1000 deg. F 


[= alloy B is being used with unusual suc- 
cess in equipment exposed to hot hydrogen chloride gas 
containing water. In one installation, where the highly 
reactive gas is at 1000 deg. F., alloy B has outlasted 
previously used materials by 30 to 40 times! Here, tower 
covers, piping, and valves made of alloy B are located 
on top of chlorine burners in a tetraethyl lead plant. 
They were in service for 6 years before requiring main- 
tenance. 

Hydrogen chloride gas is only one of thousands of 
corrosives that are successfully handled by HASTELLOY 
alloys. These nickel-base materials have unusual resist- 
ance to the hot mineral acids, strongly oxidizing salts, 
and powerful gaseous oxidants. For complete informa- 
tion, send for the newly published booklet describing 
these alloys. Write to Haynes Stellite Company, Distri- 
bution Section, 30-20 Thomson Avenue, Long Island 
City, N. Y. 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 
Kokomo, Indiana 


UNION. 


“Haynes,” “Hastelloy” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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HAYNES Alloys solve the tough corrosion problems 
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Incorrect 


Avoid Abrupt Section Changes 


Incorrect 


Fillet All Sharp Angles 


Incorrect Correct 


Design for Continuous Sections 


"Incorrect 


Stagger All Holes 


Incorrect 


Use Oval Shaped Holes 


Incorrect 


Design for Uniform Thickness Where Possible 


Correct 


Correct 


Correct 


Correct 


Correct 


Correct 


spacing depends on overall engi- 
neering design. 

e Avoid rectangular shaped 
cored holes. Use oval shapes with 
the largest dimension in the di- 
rection of stress. 
> Tower Types — From a use 
standpoint, plastic towers are 
available in diameters from 1 to 
12 ft. Types include packed, tube, 
and plate; for pressure, vacuum 
and atmospheric applications. 

Packed plastic towers consist 
of deep cylindrical or rectangular 
tanks with covers, and inlet and 
outlet connections for gas and 
liquor. 

To retain the packing and pro- 
vide a drain space below it, 
packed towers have grid bar as- 
semblies, or perforated plates 
resting on a rim molded in the 
tower wall. 

Tube towers are fabricated in 
either square or rectangular 
cross-section, to any desired 
height and equipped with hori- 
zontal tubes. Straight tubes, 
U-tubes, bayonet heaters or coils, 
can easily be installed. 

The design versatility of plas- 
tics allows alternating packing 
and tubes, making it possible to 
perform a dual function with a 
single tower. 

Bubble cap towers are plate 
columns. Number, shape and 
size of bubble caps depend on the 
application. They can be made 
removable or molded as an in- 
tegral part of the plate, as can 
down-pipes, drains or other in- 
ternal piping. 

Sieve plate towers follow, in 
general, the same design as 
bubble caps, except that the 
plates are perforated with a 
large number of small holes. 

Cascade towers consist of a 
series of plates, with relatively 
large cut-out areas, staggered in 
alternate plates. Flooding or 
build-up of back pressure pre- 
sents no problem. This type of 
plastic tower has been used 
where a large volume of liquid 
absorbs or washes a relatively 
small volume of gas. 
> Unusual Accessories — It is 
important to remember that plas- 
tic accessories are installed in a 
different manner from similar 
metal components. 

Although plastics may _ be 
threaded, better connections are 
often attained by the use of nip- 
ples and insert connections. 
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Nipple type connections are 
the most common means of con- 
necting towers and piping. They 
can be installed in almost any 
location; even flush with the 
bottom in the wall of a flat bot- 
tom tower. They can also be in- 
stalled at any required angle. 

These nipples are short sec- 
tions molded into the tank, em- 
ploying split metal flanges for 
the connection to pipe. Very 
often the wall thickness of nip- 
ples is heavier than the pipe. In 
these cases. special adapter 
flanges have been designed to 
complete the connection. 

Insert connections (not as 
popular as nipples) require a 
plastic boss into which threaded 
metal inserts are molded. 
Threaded pipe connects to this. 

In some cases, where the pipe 
line is rigidly connected to other 


equipment, where center dis- 
tances or alignment are not 
exact, or where there is likely to 
be vibration in the piping, a spe- 
cial expansion nipple connection 
is available. 

Often a purchaser might 
want to make some design 
changes but may not be willing 
to send the tank or tower back 
to the factory for remodeling. 
To meet this situation, three re- 
movable nipple connections are 
produced. 

Sight glasses are commonly 
bolted to towers and a whole 
range of gages can be attached 
and detached by various connect- 
ing devices. In general, however, 
design of these connections 
doesn’t differ greatly from that 
for the elementary nipples and 
inserts for ordinary process pipe 
fittings. 


A novel, unusual form of elec- 
trolytic nickel has been an- 
nounced by Metachemical Proc- 
esses Ltd., Crawley, England 
(soon to be introduced in this 
country). Very fine grained, it 
is hard enough to resist filing 
(Brinell 600), but it can be bent 
easily without cracking. 

The material appears prom- 


“New” Nickel Hard but Flexible 


ising for corrosion protection. 
Secret is a conductive plastic 
coating placed over a mandrel, 
cast to the contours of the part 
to be protected. Nickel, from an 
ordinary sulfate bath, deposits 
on this coat, taking on the fine- 
grained plastic properties. 
Nickel plate is removed and 
cemented into position. 


Low-Cost Heat Transfer 
With Expandable Al 


Alcoa is about to start mass 
production of their new Expand- 
able Tube-Sheet product in spe- 
cial equipment installed at Alcoa, 
Tenn. A unique, one-piece unit 
of aluminum sheet, or plate, it 
contains a series of lengthwise, 
parallel areas that can be ex- 
panded easily to form integral 
tubing. 

Made without complicated 
joining or fabricating proced- 
ures, the tubing can _ handle 
circulating liquids gases 
without leakage. The result is a 
low-cost piece of equipment for 
heat transfer and similar appli- 
cations, 

Available in practically all 
non-heat-treatable alloys, and in 
heat-treatable 6061, 2024 and 
7075 alloys, the product will be 
shipped unexpanded as coiled and 
flat sheet. 

When expanded, either hy- 
draulically or with air, a variety 
of shapes can result by restrain- 
ing the tubes in dies. Free infla- 
tion produces round tubing. It’s 
also possible to have aluminum 
sheet flat on one side and tubed 
on the other. Tube diameter can 
be varied within a single alu- 
minum sheet. 

One big outlet, according to 
Alcoa, should be in heat-exchang- 
ers. Refrigerators, air condition- 
ing units, panel heating for 
buildings, air coolers for aircraft 
also offer potentially large mar- 
kets. 

The material is under investi- 
gation as an aluminum skin cov- 
ering for supersonic aircraft and 
as a carrier of de-icing gases or 
solutions on aircraft wings. 


One Coat 
Gives Protection 


A new one-coat maintenance 
paint can be used in chemical 
plants without costly surface 
preparations. 

Based on a Bakelite vinyl ace- 
tate latex, the coating is stand- 
ing up well on porous cement and 
a variety of metals after 2} yr. 
in a plant test application under 
acids and alkalies. 

The new coating dries in two 
hours, can be scrubbed after 24 
hours. 
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“We tested one packing after another... 
but only ‘U.S: could stand up,’ 


When a leading mid-western chemical company put 
their new plant into operation in 1955, they faced a 
problem with pump packings: To find a packing re- 
sistant to a combination of solvents, caustic and high 
temperature—with a minimum of shaft wear. 

“We tested one packing after another on our caustic 
pumps,” says the plant superintendent, “and found that 
U.S. Solvent Packing outlasted any other packing tested 
by as much as 10 to 1.” 

Result: No more morale-breaking “clean-up” sessions, 


Mechanical Goods Division 


Says CHEMICAL PLANT SUPERINTENDENT 


production is increased, personal injuries due to leaks 
have been reduced 75%, and there’s no need for re- 
scheduling due to breakdowns. 

A “U.S.” technician, of course, worked with engineers 
of the chemical company to develop the right packing 
for this particular requirement. That’s part of the “U.S.” 
service, when needed. This service and a complete line 
of packings is available at your local “U.S.” Distributor; 
or write us at Rockefeller Center, New York 20, N. Y. 
In Canada, Dominion Rubber Co., Ltd. 


See things you never saw before. Visit U.S. Rubber’s New Exhibit Hall, Rockefeller Center, N.Y. 
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problem of 


metering “tricky” liquids 


FOXBORO 
DYNALOG 
WEIGHT-RATE 
CONTROLLER 


FOXBORO 
STABILFLO 
CONTROL 
VALVE 


HOW IT WORKS The Foxboro Weight-Rate Flow 


Control System controls weight of liquid passing from a 
weigh tank suspended from a load cell (either hydraulic 
or strain gauge-type). Cell continuously measures decreas- 
ing weight of liquid. Controller records weight, controls 
time of draining, and sends pneumatic control signal to a 
Foxboro Stabilflo Valve installed in drain line. After correct 
amount of liquid is taken from tank in the desired time, 
controller automatically closes valve. 


eliminated! 


Foxboro 
EIGHT-RATE 
SYSTEM 


accurately controls flow rate 
of any liquid that will 
pass through a pipe 


Here’s a Foxboro batch control system 
designed especially for liquids that under- 
go wide fluctuations of density, temper- 
ature, or viscosity. Small volumes, corro- 
sive liquids — even liquids that stick to 
the side of a tank will not affect the sys- 
tem’s accuracy. 


The Foxboro Weight-Rate System con- 
trols flow rate by weight of liquid rather 
than by volume. Functions of a load cell; 
a Dynalog* electronic recorder; and a 
Cyclelog* pneumatic controller are coor- 
dinated to do this. 


Operation is simple. You merely set 
weight of liquid, dial the desired time, and 
push a button. The automatic control sys- 
tem does the rest, while keeping an accu- 
rate record of the whole process. 


Best of all, the Foxboro Weight-Rate 
System requires practically no mainte- 
nance. That's because neither the measur- 
ing element nor the controller ever come 
in contact with the process liquid. 


If batch operations with “tricky” chem- 
icals are your problem, Foxboro has the 
answer. Call your local Foxboro Field 
Engineer for full details, or write The 
Foxboro Company, 364 Neponset Ave., 


Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


Ff OXB ORO FLOW CONTROL SYSTEMS 
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Chemical Engineering 


Drs. Killian and Rhodes sound off on US education. . . . 


Killian tells us what we must do to realize new goals in 
education. Then Rhodes—not one to mince words—gives us 


a scintillating account of our present status. 


APRIL 7, 1958 


“Textile Chemicals and Auxiliaries” with special reference 
to surfactants, 2nd ed., edited by H. C. Speel, E. W. K. 
Schwarz—useful in an expanding fiber-market climate. 


Department Index 


You & Your Job...... 173 
Technical Bookshelf ... 179 
Briefly Noted ...... 180 181 
Chou Hsiung Li offers top information to help you handle 
statistics . . . Lloyd M. Polentz many-time author—re- 


turns to write on design for radiant heating. 


Firms in the News... 


r 


American Gilsonite’s Colorado operation is not the “first” 
we'd reported . . . Re: The engineering shortage—while 
it lasts the good old poverty-stricken days won't return. 


Men of the Month: Wilhelm Hirsehkind and George L. 
Parkhurst earn the Pacific Chemical Exposition Award for 
their contributions to western chemical industry. 


Coastal Chemical Co. swings a $6.5 million fertilizer unit 


on stream at Pascagoula, Miss... Pennsalt: will erect an 


ammonium perchlorate plant in Portland, Ore. 
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How new LINK-BELT screw conveyor components 


reduce power demands and 
maintenance delays 


BALL BEARING HANGER 
self-aligning bearing 
and seal—adjusts to suit 
shaft deflection. Square tube 
member of frame is posi- 
tioned to permit easy pas- 
sage of materials. 


QUIK-LINK CONVEYOR TROUGH END SEAL assem- 


SCREW. For ease in removal 
of conveyor section without 
dismantling other compo- 
nents. Feature can be fur- 
nished on Helicoid and 
Sectional Flight Conveyors. 


bled between flange block 
and trough end plate, keeps 
grease in, dirt out. Used 
with lip, felt or waste pack- 
ing seal to prevent bearing- 
product contact. 


DOUBLE BALL BEARING 
Flange Block employs two 
Link-Belt precision ball 
bearings spaced to with- 
stand overhung load at drive 
end and take thrust loads 
of screw in either direction. 


i jz Complete line of accessories 
BALL AND ROLLER BEARING Can be installed 


COUNTERSHAFT END. 


For drives at right angles on new or existing systems 


to screw conveyor or com- 
mon drive for two convey- 
ors intersecting at right 
angles—absorbs thrust. 


— just recently introduced, 
these Link-Belt screw conveyor 
components have already achieved a 
wide acceptance. Throughout industry, 
they’re cutting power and maintenance 
demands to a new low. 

Design refinements include the Quik- 
Link conveyor screw that makes re- 
moval of conveyor section possible 
without dismantling other components. 
Starting and running friction is reduced 
through the use of Link-Belt ball bear- 
ing hangers, as well as new ball bearing 
trough ends. Trough ends can be fur- 


nished with seals to protect bearings— 
seals are rabbetted for perfect bearing 
alignment. 

For facts, call your nearby Link-Belt 
office or authorized stock-carrying dis- 
tributor. Or write for Folder 2489. 


LINK-BELT COMPANY: Executive Offices, Pruden- 
tial Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carry- 
ing Factory Branch Stores and Distributors in 
All Principal Cities. Export Office, New York 7; 
Canada, Scarboro (Toronto 13); Australia, 
Marrickville (Sydney), N.S.W.; South Africa, 
Springs. Representatives Throughout the World. 


SCREW CONVEYORS 
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PEOPLE... 


James R. Killian, Jr., special aide 
to President Eisenhower, outlines how we 


can achieve a new level of excellence. 


| ani! we need to give greater emphasis to 
qualitative factors in our education and to 
the identification and education of high talent. 
Our manpower shortage in science and engineer- 
ing has been and will continue to be more one of 
quality than of numbers. 

In our secondary schools we need to identify 
aptitudes and talent at an earlier stage and make 
special provision for those who have exceptional 
aptitudes and talent. We need to lay a good foun- 
dation of mathematics and science for all students 
able to profit from them, which is most of them. 

We need to take advantage of the great re- 
sources of our liberal arts colleges for the encour- 
agement of scientific talent. 

We need to strengthen our engineering institu- 
tions and to recognize their increasing importance 
in our system of higher education. It is especially 
important that these schools provide an educa- 
tion which is more fundamental and which pro- 
duces men of greater versatility because their 
education is fundamental. It is of critical impor- 
tance that we extend the opportunities for gradu- 
ate study in engineering. 

Finally, we must achieve a wider understanding 
of science. We need to demonstrate that science 
is an essential part of an education that is 
thoroughly liberal for our time, and that there 
need be no conflict between science and the 
humanities. 

These are some of the tasks we face in the 
great technological competition that lies ahead. 


Cornell’s Fred H. Rhodes, observing 
chemical engineering education for 25 
years, tells us about its shortcomings. 


OME time ago, when I began to realize that 
~Jthe relentless pressure of time would force 
the blackboard crayon from my unwilling fingers, 
I vowed that when I retired I would sing no swan 
song of sad regret. I know full well that I am 
no swan, and besides that I can’t sing. 

History does not, however, record a single in- 
stance in which any college professor successfully 
resisted the temptation of a captive audience. 

Having grasped avidly at the hint that I might 
speak a few words—which hint I magnified in 
my own mind to an irresistible popular demand 
that I speak at considerable length—I was faced 
with the selection of a topic. 

If I were wise, I should have selected some 
perfectly innocuous and noncontroversial topic. 
This would be safe, but not very exciting. In- 
stead, I have been so indiscreet as to elect to 
speak of some of the shortcomings of the Ameri- 
can system of university education, with partic- 
ular reference to engineering education and with 
most specific reference to the education of chemi- 
cal engineers. 

This topic is, or should be, of very great and 
very direct importance, not only to the universi- 
ties and to the chemical process industries, but to 
all industry and to the national welfare generally. 

I think that all of us will agree that in the 
years to come we shall need many more men 
with engineering and scientific training and that 
these men must be very thoroughly prepared to 
fill positions of high technical and administrative 
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YOU & YOUR JOB... 


responsibility. We are not to- 
day supplying enough men to 
meet this need, and many of the 
graduates are not as adequately 
prepared as they should be for 
their immediate and future re- 
sponsibilities. 

Industry is sometimes _in- 
clined to place the blame for this 
on the universities. The uni- 


versities shift the blame to the 
secondary schools, claiming that 
the young man who enters col- 
lege today is not as well pre- 
pared as was the entering 
freshman of years past. The 
secondary schools blame the in- 
fluence of television, changes in 
home life, and other factors. 
All of these claims may have 
some basis of truth, but the 
fact remains that the universi- 
ties themselves are not doing as 
good a job as they should be 
doing or as they could be doing. 
One reason for this failure to 
operate at fullest effectiveness 
is the stubborn reluctance to 
depart from traditional and out- 
moded methods of instruction. 
It has been said that the mili- 
tary establishment is always 
preparing for the last war. I 
don’t know about this; I can’t 
qualify as a military expert. 
However, it seems to me that 
the universities are always train- 
ing for the last generation. The 
body of information in every 
one of our branches of science 
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and engineering has grown so 
enormously in the past few years 
that it is becoming increasingly 
difficult—if not impossible— 
with our present methods of in- 
struction, to train a competent 
man for effective professional 
work, even in a five-year cur- 
riculum. 

Our task is made more diffi- 
cult by the requirement that the 
competent engineer of today 
must have some facility in many 
fields other than that of his 
special interest. He must be 
able to express himself effec- 
tively, both orally and in writ- 
ing; he must be able to work 
effectively with others; he must 
have some appreciation of the 
historical background of his 
profession and of the impact of 
his work on society. 

I think that in all fairness I 
should here soften the implied 
criticism of university proced- 
ures and university faculties. 
It has been my experience over 
the years that most faculty 
members are willing to assent 
to rather radical changes in in- 
structional procedures — pro- 
vided only that they do not in- 
volve or touch upon their own 
courses. 

Another criticism that I 
would offer is that university in- 
struction sometimes seems to be 
cleverly designed to stifle any 
individual initiative. Young 
men entering our engineering 


schools today are really a 
selected group. By all of our 
available criteria, they repre- 
sent the top very small frac- 
tion of the men of their age 
group throughout the country. 
At least, most of them have de- 
veloped professional interest; 
they have elected to become en- 
gineers because they feel that 
the profession of engineering 


offers interesting and challeng- 
ing opportunity. 

On their arrival at the uni- 
versity, they are herded into 
sections — laboratory sections, 
recitation sections, lecture sec- 
tions. In the laboratory, they 
are handed instruction sheets 
that describe exactly how to as- 
semble the apparatus, exactly 
how to conduct the experiment, 
and exactly what to observe. In 
the recitation sections, they are 
told exactly how to solve cer- 
tain problems. 


Henry Is a Jerk 

In the English sections, they 
are required to submit themes 
on assigned topics; usually 
topics of no real interest to the 
student. 

In all of my experience at 
Cornell I know of but one Eng- 
lish theme that was a classic in 
descriptive writing. This was 
submitted in response to a re- 
quirement that each student de- 
scribe his roommate. The young 
author dared to break away 
from the procedure specified by 
his instructor to guarantee ef- 
fective writing. 

He wrote from the heart, with ~ 
imagination and feeling. His 
theme was short. It consisted 
of a single sentence: 

“Henry is a jerk.” 

The author received a grade 
of zero. I would have graded 
the theme as perfect. It was 
concise. It was complete; any- 
thing more that might have been 
said would have _ subtracted 
rather than added. It was cor- 
rect; I knew Henry and he was 
a jerk. 

I am _ not proposing that 
every underclass student be 
turned loose in the laboratory 
to do anything that he wants to 
do without advice or instruc- 
tion. I am not suggesting that 
mathematical principles should 
not be taught by problems that 
apply and exemplify those prin- 
ciples correctly. I am not sug- 
gesting that the best way to 
teach a student to write correct 
and effective English is not to 
provide practice in writing and 
careful and constructive criti- 
cism of what is written. 

I am merely asking that, from 
the very beginning of his stay 
in the university, he be given 
some opportunity and some help 
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Made to the measure of smaller space— 
this high-capacity Gardner-Denver compressor 


Lots of power and high capacity in a compact, space- 
saving package. That’s the Gardner-Denver WBN com- 
pressor—an easy, economical way to side-step the soar- 
ing cost of factory floor space. 

Occupying only 34 sq. ft. of space, this 200 hp unit 
is rated at 1150 cfm piston displacement. In many 
instances, this volume permits retirement of two smaller 
units, with corresponding savings in space. 


The Gardner-Denver WBN needs no special base. 
Just bolt it down, hook it up and put it to work. It is 
available with a self-contained radiator-intercooler that 
conserves cooling water, or with a tube-type intercooler. 

Gardner-Denver compressors are available in seven 
space-saving models—from 39” to 72” long, 47” to 68” 
wide and 25 to 200 horsepower. 

Write for complete information 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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to develop initiative and orig- 
inality of thought. 

To encourage this originality 
and to guide without directing 
its development presents a real 
challenge to our own imagina- 
tion and to our ability as teach- 
ers. Here we can no longer rely 
on textbooks or _ laboratory 
manuals or set lectures before 
large classes. 

There must be close contact 
and mutual understanding and 
respect between the teacher and 
the individual student, or be- 
tween the teacher and very 
small groups of students. It will 
require on the part of the in- 
structor that same freshness of 
thinking that we are undertak- 
ing to develop in the younger 
men. This will not be easy; I 
do not think that it is impos- 
sible. 


This Can Be Expensive 


Of course, there is one little 
disadvantage to this kind of 
teaching; it is expensive. It’s 
so much easier to stand before 
a large student audience and 
deliver a prepared lecture than 
to try and get to know the men 
as individuals and to try to give 
them, as individuals, the help 
that they really need. 

My greatest criticism of the 
American university education 
in general is the decreasing em- 
phasis on really effective under- 
graduate instruction. There are 


several causes for this. One is 
the great number of sponsored 
research projects offered to and 
being accepted by the univer- 
sities. 

When a sponsored research 
project is offered to a univers- 
ity, the usual immediate effect 
is the withdrawal of the most 
competent professor that 
field from some or all of his un- 
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dergraduate teaching so that he 
may be assigned to the project. 

Another cause for the de- 
terioration of undergraduate 
teaching is the reluctance of 
many of the senior staff mem- 
bers to undertake the instruc- 
tion of undergraduates. The re- 
sult is that during those most 
important formative two years 


of his course the young student 
does not come into real contact 
with any senior professor on the 
staff. 

Of course, sometimes’ the 
lectures in an_ introductory 
course are given by a senior 
staff member. For three hours 
each week, the young man sits 
10 or 50 or 100 ft. in front of 
the speaker, and listens to the 
prepared lecture. To him the 
professor is usually a _ rather 
peculiar, but doubtless estimable 
old gentleman, who appears 
promptly on the hour, opens a 
notebook, talks for 50 minutes, 
closes the notebook, asks if there 
are any questions and then dis- 
appears. 

T admit that the picture is not 
always quite as black as I have 
painted it. Some of the younger 
men are really competent and 
interested teachers who have the 
rare ability to establish contact 
with their students and to be of 
real help tc them. Unfortu- 
nately, this is usually the result 
of happy accident rather than 


intent. 


I am not suggesting that 
every senior professor should 
devote his entire time to teach- 
ing freshman or sophomore 
courses, or even to teaching un- 
dergraduate courses. I do not 
advocate that he should be 
denied the opportunity to con- 
duct advanced graduate 
courses or to direct research. 

I am asking only that the men 


of greatest professional compe- 
tence and longest experience and 
most skill in teaching be 
brought into close contact with 
undergraduate students’ early 
in the course and throughout 
the course; and that they not 
be assigned largely or solely to 
graduate instruction and_ re- 
search. 

Of course this policy is ex- 
pensive. It would be so much 
cheaper and financially more 
efficient to delegate the job of 
teaching to younger and more 
poorly paid instructors. At 
Cornell we have not learned to 
operate very efficiently, unfor- 
tunately. We have been reluc- 
tant to appoint to the faculty— 
at any level—any man who has 
not had several years of success- 
ful, responsible professional ex- 
perience as a chemical engineer 
in industry. 

We have felt that our primary 
obligation is to train competent 
chemical engineers for industry 
—men not only competent to 
handle their first effec- 
tively, but also capable of grow- 
ing with experience and re- 
sponsibility. We believe that 
this training can be given best 
by men with experience in the 
field; men who understand the 
conditions under which chemi- 
cal engineers work and the re- 
quirements for success in the 
profession. 

I do not say that professional 
success in industry—even out- 
standing success—is alone a 
guarantee of success in teach- 
ing. Some of our most eminent 
engineers would not be good 
teachers and would not be happy 
in teaching. 

I do say that the man who 
lacks the qualities necessary for 
success in industry lacks also 
the qualities necessary to train 
the chemical engineers of the 
future. 
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NOW...IN STOCK...NOT SPECIALS 
ID EST REDUCING ELBOWS 


up Tro 30” 


Your demand for Midwest Reducing Elbows 
has dictated our decision to make them 
STOCK items in all pipe sizes to 30” OD 
and all reductions to one-half the nominal 
pipe size. We now have a modest stock 
of practically all sizes in standard and 
extra heavy weight, and this stock is being 
added to as rapidly as possible. 

Midwest Reducing Elbows are also made 
as “specials” in heavy wall and/or any 
weldable alloy. The fact that our raw 
material is plate instead of tubing greatly 
increases our range of wall thicknesses and 
types of materials . . . it also improves the 
delivery. 

Note the significant advantages of Mid- 
west Reducing Elbows listed below. For 
further information, get in touch with the 
nearest Midwest Distributor or write us for 
Catalog 54. 


va THESE ADVANTAGES OF MIDWEST REDUCING ELBOWS 


e Y. Save more than 3 of the welding required by STANDARD ELBOW -iF- REDUCER 


standard elbows and reducers. 


Reduce turbulance and pressure drop because of 
gradual taper. 


Fit into smaller space than straight elbows and 
reducers. 


Greater piping design opportunities . . . easily 
adaptable for making special reducing fittings such 
as “bull-head” tees and back-outlet elbows. MIDWEST 


Improve appearance of piping. REDUCING 
ELBOW 


Available from stock in sizes to 30” OD. (Heavy 
walls and alloys on special order.) 


MIDWEST PIPING COMPANY, INC. 
Main Office: P.O. Box 433, St. Louis 3, Mo. 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 
SALES OFFICES: —— NEW YORK 7—50 CHURCH ST. 
ASHEVILLE (BOX 446, SKYLAND, N.C.) | CLEVELAND 14—616 ST. CLAIR AVE. PITTSBURGH 19—437 GRANT ST. 
BOSTON 27—426 FIRST ST. - HOUSTON 2—1213 CAPITOL AVE. SAN FRANCISCO 11—420 MARKET ST. 
CHICAGO 3—79 WEST MONROE ST. LOS ANGELES 33—520 ANDERSON ST. ST. LOUIS 4—1450 S. SECOND ST. 
MIAMI 34—2103 LE JEUNE RD. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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Your Chromalox man has the ANSWER 


Trying to heat a tank with steam or combustible fuels 
often presents rough problems, costs needless time and 
money and leads to ineffective results. But 97 times out 
of 100 there is a quick and effective electric answer—and 
your “CHROMALOX man with the answers” has it. 

Here, for example, are five ways of heating a tank—each 

presenting significant advantages, and using stock in- 

dustrial heaters in most instances. 

e In the foreground, CHROMALOX Strip Heaters are 
clamped to the tank wall, heating by conduction, with- 
out contacting the tank contents. Tank interiors have 
full work space—cleaning is simplified. 

e Moving clockwise: CHROMALOX Screw-Plug-Im- 
mersion Heaters, with standard pipe threads, go to 
work quickly in heating water and corrosive solutions. 
Heavy-duty elements of steel, copper, stainless steel, 
or alloy, all in correct watt density, have proper chemi- 
cal characteristics. 


e Next: Portable Tank Immersion Heaters require no 
tank openings. They put the heat down to the very 
bottom of the tank—and they are constructed for 
trouble-free life with moisture, heat, and acid-resistant 
parts and joints. 

e Next: Coiled over-the-side heaters, for full but shallow 
tanks, produce good circulation and uniform tempera- 
tures. Various sheaths resist practically all chemicals. 

e Next, at right front: a High-capacity Flange-Type 
Heater packs many kilowatts in a small space, par- 
ticularly in water solutions. The heavy-duty flange 
simplifies installation. 

So what’s YOUR heating problem? Just call your 
CHROMALOxX representative, listed opposite. He has 
the fast, clean, safe, accurate, economical ELECTRI- 
CAL ANSWER, backed by the world’s largest stock 
of industrial electric heaters for immediate shipment, 
plus factory design engineering services. 


CHROMALOX’® Electric Heat 
Edwin L. Wiegand Company 


7514 Thomas Boulevard, Pittsburgh 8, Pennsylvania « CHurchill 2-6400 
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Call 
Chromalox 


for the man with the 
ELECTRICAL ANSWERS 
to your heating problems 


ATLANTA 9, GA. 
Applebee-Church, Inc. 
1389 Peachtree St., N.E. 
TRinity 5-7244 
BALA-CYNWYD, PA. 
J. V. Calhoun Co. 

349 Montgomery Ave. 
MOhawk 4-6113 
BALTIMORE 18, MD. 
Paul B. Renoff Co. 

333 E. 25th St. 
HOpkins 7-3280 
BINGHAMTON, N. Y. 
R. P. Smith Co., Inc. 
2507 James Street 
Phone 4-7703 


BLOOMFIELD, N. J. 


R. L. Faber & Associates, Inc. 


1246 Broad Street 

EDison 8-6900 

BOSTON 11, MASS. 

Leo C. Pelkus and Co., Inc. 
683 Atlantic Ave. 

Liberty 2-1941 

BUFFALO 2, N. Y. 
Niagara Electric Sales Co. 
505 Delaware Avenue 
SUmmer 4 

CHARLOTTE 2, N. C. 
Ranson, Wallace & Co. 
116% East Fourth St. 
EDison 4-4244 

FRanklin 5-1044 
CHATTANOOGA 1, TENN. 
H. R. Miles and Associates 
P.O. Box 172 

Phone 5-3862 

CHICAGO 6, ILL. 

Fred |. Tourtelot Co. 

407 S. Dearborn Street 
HArrison 7-5507 


CINCINNAT! 8, OHIO 
The Smysor Company 
1046 Delta Avenue 
TRinity 1-0605 
CLEARWATER, FLA. 
J. J. Galleher 
617 Cleveland Street 
P.O. Box 1376 
Phone 3-7706 
CLEVELAND 13, OHIO 
Anderson-Bolds, Inc. 
2012 W. 25th Street 
PRospect 1-7112 
DALLAS 26, TEXAS 
L. R. Ward Company 
3009-11 Canton Street 
Riverside 1-6279 
DAVENPORT, IOWA 
Volco Company 
215 Kahl Bldg. 
Phone: 3-2144 
DENVER 2, COLO. 
E. & M. Equipment Co. 
2415 15th Street 
GLendale 5-3651 
GEnesee 3-0821 
DES MOINES 14, IOWA 
Midwest Equip. Co. of lowa 
842 Fifth Avenue 
CHerry 3-1203 
DETROIT 38, MICH. 
Carman Adams, Inc. 
15760 James Couzens Hwy. 
UNiversity 3-9100 
HOUSTON 3, TEXAS 
L. R. Ward Company 
3605 Polk Avenue 
CApitol 5-0356 
INDIANAPOLIS 4, IND. 
Couchman-Conant, Inc. 
627-631 Architects & 
Builders Bidg. 
MElrose 5-5313 
KANSAS CITY 6, MO. 
Fraser D. Moore Co. 
106 E. 14th Street 
Victor 2-3306 
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LOS ANGELES 15, CALIF. 
Montgomery Brothers 
1053 South Olive Street 
Richmond 7-9401 
MIDDLETOWN, CONN. 
Dittman and Greer, Inc. 
33 Pleasant Street 
Diamond 6-9606 
MILWAUKEE 3, wis. 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Avenue 
BRoadway 1-3021 
MINNEAPOLIS 4, MINN. 
Volco Company 
831 South Sixth Street 
FEderal 6-3373 
NASHVILLE 4, TENN. 
H. R. Miles and Associates 
2500-B Franklin Road 
CYpress 2-7016 
NEW YORK CITY, N. Y. 
See “Bloomfield, N. J.” 
WOrth 4-2990 
OMAHA 2, NEB. 
Midwest Equipment Co, 
of Omaha 
1614 Izard Street 
ATlantic 7600 
PHILADELPHIA, PA. 
See “Bala-Cynwyd, Pa.” 
GReenwood 3-4477 
PITTSBURGH 6, PA. 
Woessner-McKnight Co. 
1310 yo Bidg. 
115 S. Highland Avenue 
EMerson 1-2900 
PORTLAND 9, ORE. 
Brothers 
1632 N.W. Johnson Street 
CApito!l 3-4197 
RICHMOND 26, VA. 
(Branch, Charlotte) 
ATlantic 8-8758 
ROCHESTER 4, WN. Y. 
Niagara Electric Sales Co. 
133 Clinton Avenue, South 
HAmilton 6-2070 
ST. LOUIS 1, MO. 
C. B. Fall Company 
317 N. 11th St., Suite 1001 
CHestnut 1-2433 
SAN FRANCISCO 3, CALIF, 
Montgomery Brothers 
1122 Howard Street 
UNderhill 1-3527 
SEATTLE 4, WASH. 
Montgomery Brothers 
911 Western Avenue 
SEneca 3270 
SYRACUSE 6, N. Y. 
R. P. Smith Co., Inc. 
2507 James Street 
HOward 3-2748 
WICHITA 2, KANS. 
Fraser D. Moore Co 
Room 211 Derby Building 
352 N. Broadway 
AMherst 2-5647 
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TECHNICAL BOOKSHELF 


J. B. BACON 


Synthetic and Glass-Fiber Capacities 


Rayon and acetate. 


Synthetics .. 


(million pounds) 


1954 1957 1975 
1,651....1,535... .2,000 


627... .2,000 
140.... 600 


2,302 4,600 


Source: Chemical Week 


IMPACT of synthetics means major new chemical markets 


Good Iniormation 
TEXTILE CHEMICALS AND 
AUXILIARIES, With Special 
Reference to Surfactants. 
2nd. ed. Edited by Henry 
C. Speel and E. W. K. 
Schwarz. Reinhold Pub- 
lishing Corp., New York, 
N. Y. 517 pages. $13.50. 


Reviewed by L. D. Berger, 
Jr., Union Carbide Chem- 
icals Co., New York, N. Y. 


Milton Harris, that genial 
authority on textile technology, 
recently referred to the textile 
industry as essentially a mechan- 
ical process. As he and many 
others have observed, however, 
this industrial giant is stirring, 
and an era of change is at hand. 

Unsettled by the impact of the 
new synthetic fibers on old, es- 
tablished ways, the textile proc- 
essing industry increasingly rec- 
ognizes chemistry as one key 
to development and production 
problems. Thus there is a widen- 
ing acceptance of common cause 
between the chemical industry 
and the textile processing indus- 
try in the United States. 

Chemical process industry peo- 
ple sense in this development the 
growth of a major new potential 
market. At the same time, textile 
people anticipate facing chem- 
ical application and development 
problems that may be almost 
without precedent. Rapid change 
in the loosely defined area of 
overlapping interest between the 
textile and chemical industries 
has prompted Speel and Schwarz 


to revise their earlier edition of 
“Textile Chemicals and Auxili- 
aries.” 

> Timely, Short Course — The 
publication of the second edition 
is most timely. It is a short 
course in textile chemical tech- 
nology presented by a number of 
writers, each thoroughly famil- 
iar with his subject. The result- 
ing compendium should serve as 
a welcome source of orientation 
for both textile and chemical 
people who face new problems in 
this challenging field. 

> Two Sections — The book is 
presented in two major sections, 
the first covering “The Nature 
and Processing of Fabrics”. 
Here are discussed in 8 chapters 
the physical and chemical nature 
of textile fibers, and the major 
processes employed in creating 
from the individual fiber a fin- 
ished textile article. 

Part II is called “Raw Mate- 
rials in Fabric Processing”’’. It is 
in fact a comprehensive review 
of the “Textile Chemicals” re- 
ferred to in the book’s title. The 
materials covered include water; 
fats, oils and waxes; starches 
and gums; solvents, and numer- 
ous resins and finishing agents. 
In recognition of the major im- 
portance of the textile industry 
as a consumer of surfactants, six 
chapters in this section are de- 
voted to a quite comprehensive 
review of the chemistry and ap- 
plication of soap and the various 
synthetic surface-active agents. 
> Many References—Each chap- 
ter throughout the book is ac- 
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24-HOUR-A-DAY 
AUTOMATIC FIRE PROTECTION! 


Install a built-in Kidde Fully-Automatic Carbon Dioxide Fire Extin- 
guishing System, and you install the finest, most dependable round- 
the-clock fire protection on the market today. Individually designed 
to fully guard even the most dangerous hazards, Kidde systems offer 
tailor-made fire protection for dip tanks, spray booths, oil bath air 
filters, record vaults, generator rooms . . . any hazard in which fire can 
develop and spread! 


Because they use dry, clean non-damaging carbon dioxide as an extin- 
guishing agent, Kidde systems can be installed to protect intricate 
machinery or delicate electrical equipment. Carbon dioxide smothers 
fire the instant it starts, then vanishes quickly into thin air. It leaves 
no mess, no clean-up job afterwards! 


Kidde systems are pressurized — there are no falling weights, no 
clumsy mechanical triggering methods. Special rate-of-temperature- 
rise detectors trigger the system at the first flash of fire, Pneumatic 
control heads insure instantaneous and complete system discharge. 
All operating parts are self-enclosed for safety. Visual indicators 
show at a glance whether system is “set” or “released.” Directional 
valves allow protection of more than one hazard from the same bank 
of cylinders. There are no parts to replace after a fire. 


For more information on Kidde systems, and how they can protect 
your plant from fire, send the coupon or write today for Kidde’s 
Engineered Fire Equipment Booklet. 


WALTER KIDDE & COMPANY, INC. 

420 MAIN STREET, BELLEVILLE 9, N. J. 

Please send me your Engineered Fire Equipment Booklet, 
1-19 and complete information on Kidde systems. I am inter- 
ested in protecting the following hazards: - 


NAME 
ADDRESS 
CITY STATE 
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BOOKSHELF .. . 


companied by an_ extensive 
bibliography, and many are sup- 
plemented with references to 
background literature and_his- 
torical sources. The reader wish- 
ing to undertake more extensive 
study of a particular area of tex- 
tile chemical technology will find 
here a very good reference 
source. 

From a readability standpoint, 
this book is erratic, as might be 
expected in a collection of chap- 
ters by many authors. Some por- 
tions are presented in remark- 
ably readable and polished style 
for a technical volume. The chap- 
ter on textile finishing by H. H. 
Mosher deserves particular men- 
tion for readability. On the other 
hand, some authors lapse into the 
use of undefined technical terms 
and phrases, particularly with 
regard to textile processing op- 
erations. This leaves the inex- 
perienced reader somewhat baf- 
fled at times. The inclusion of a 
glossary of terms as an appendix 
would do much to alleviate this 
problem in future editions. 
>Easy Going—lIn general, the 
book is good, solid semi- tech- 
nical prose and with the ex- 
ception noted above, it is 
easy going for anyone with aver- 
age chemical or chemical engi- 
neering background. The reader 
will find himself annoyed oc- 
easionally by typographical er- 
rors and even line transpositions 
that call for more careful edit- 
ing. No doubt these minor irri- 
tations will be corrected in fu- 
ture printings. 

On the whole, one must com- 
mend Speel and Schwarz for 
assembling a substantial amount 
of good information on textile 
chemicals in one very reasonably 
sized volume. 


BRIEFLY NOTED 


ILLINOIS MANUFACTURERS DIREC- 
TORY. 1,800 pp. Manufacturers’ 
News, Inc., 20 East Huron St., 
Chicago, Ill. $25. Gives complete 
rundown of the State’s 20,000 
manufacturers, listing companies 
by product, by city and by name, 
alphabetically. 


ENGINEERING AND TECHNICAL CON- 
VENTIONS. Industrial Relations 
News, Inc., 230 W. 41 St., New 
York 36, N. Y. $3. per year. In- 
cludes date and place of meetings 
and conventions for major socie- 
ties and organizations. 
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PEOPLE... 


MEET YOUR AUTHORS 


M. A. GIBBONS 


There’s an art to handling statistics. 


WORKSHEET GIVES OPTI- 
MUM CONDITIONS. PAGE 
151. 


“About three years ago,’’ Chou 
Hsiung Li writes, “I designed a 
worksheet similar to but simpler 
than the one presented in my 
article. 

“That worksheet could include 
up to seven factors on eight 
samples—results of which are 
rapidly analyzed by the Yates 
method. It was successful in 
solving factory problems and in 
finding new alloys or composi- 
tions. 

“Later, I learned the new Box 
method from Davies’ book on 
Industrial Experiments. The 
method of response surfaces and 
steepest ascent is therefore in- 
cluded to make the worksheet 
even more useful.” 

Result: the current article. 

Chou Hsiung Li was born in 
China. He obtained his bach- 
elor’s degree in mining and met- 
allurgical engineering there in 
1944. Four years later, he came 
to the United States to attend 
Purdue University. The follow- 
ing year, in June 1949, he earned 
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a master’s and by January 1951, 
he had his doctorate. Minors 
were in mathematics and in gen- 
eral engineering. 

During the course of his grad- 
uate work, Li completed a large 
number of experiments on steel 
chromizing electroplating, and 
hot hardness. 

Right after graduation, Li 
joined Radio Corporation of 
America as a metallurgist. For 
RCA, he has concentrated on the 
development of new materials 
and processes with the use of 
modern statistics. He also ad- 
vises other engineers on the use 
of statistics, 

Li is an associate member of 
Sigma Xi, a senior member of 
the American Society for Quality 
Control and among the “Amer- 
ican Men of Science.’”’ Among the 
papers he has published, one won 
for him the 1955-56 Nomography 
Award of the American Society 
for Engineering Education. 

Hobbies include bridge, sports 
and photography. 


The Strahman Drain Valve.is the only 
valve that cannot clog up. it is so de- 
signed that in the closed position the 

extends up into the tank 
thus preventing any -possibility of the 
outlet b i 


en position, ful and unob- 
: gw is assured asi the piston 
is drawn down into the bonnet leaving 
a completely open passage for the ma- 
terial passing through. 


Write direct for complete catalogue 


STRAHMAN © 


VALVES, INC. 


16 HUDSON STREET 
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“Water, 


water everywhere...” 
...and not a drop under 95°! 


4 


ete? Will this be your 


problem next July? 


Perhaps old Sam Coleridge’s 
famous quotation may well 
apply to your situation. 
Graham Steam Vacuum Re- 
frigeration offers you the best 
solution to your process water 
requirements. 

If you are going to be in 
need of colder water this sum- 
mer, today is the time to plan 
for it. 

Dependable, low in all costs, 
and tried and proved in hun- 
dreds of plants throughout 
the world. 

Don’t overlook Graham 
Steam Vacuum Refrigeration. 


Write for Bulletin 60-A 


Bowaters Southern Paper Corp. 
—largest, most modern newsprint 
mill in the South uses Graham 
Steam Vacuum Refrigeration. 


GRAHAM MANUFACTURING CO., INC. 
415 LEXINGTON AVE., NEW YORK 17,N. Y. 


Offices in principal cities and Canada 


Heliflow Corporation 


AUTHORS... 


Lloyd M. Polentz 


HOW TO DESIGN FOR RADI- 
ANT HEATING. PAGE 137. 


When we last wrote about 
Lloyd Polentz in these pages (see 
Chem. Eng., July 1957, p. 314), 
he was a technical specialist for 
Robertshaw-Fulton Controls, 

Since that time, though, he has 
taught a summer session for 
UCLA’s Engineering Extension 
Division, completed requirements 
for his master’s degree in engi- 
neering (also at UCLA) and be- 
gun a teaching stint on the phys- 
ics and engineering staff of 
Cerritos College. 

In addition, Polentz handles 
various projects as an engineer- 
ing consultant for the Accessory 
Products Corp., Whittier, Calif. 
And, incidentally, he’s now also 
a registered professional engi- 
neer in his home state. 

He hasn’t been idle as an au- 
thor, either. After last July’s 
“Basic Equations are Faster and 
Accurate,” Polentz turned out 
“Calculate Fluid Flow by Basic 
Equations,” (Chem. Eng., Aug. 
1957, p. 282), and “Flow Meter 
for Maximum-Minimum Flow,” 
(Chem. Eng., Oct. 1957, p. 310). 

Polentz began his career in en- 
gineering in 1948, by holding 
down a job while working for his 
B.S. at night. When the Univer- 
sity of California gave him that 
degree in 1945, he started work- 
ing for Kobe, Inc., on hydraulic 
oil well equipment. 

For the next three years, Po- 
lentz taught in UCLA’s engineer- 
ing department. 

Later he became senior engi- 
neer for UC’s mechanical de- 
partment, in Berkeley. Later, 
he worked as a process engineer 
for Pabco (on fiuid flow and 
radiant heat transfer). Then, 
came a similar assignment for 
UC’s radiation lab. 
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PEOPLE... 


LETTERS: PRO & CON 


SOLIDS TO GASOLINE: Commercialized first in Europe. 


Gilsonite Was Not First 
Sir: 

In your stories about Amer- 
ican Gilsonite Co.’s operations in 
Colorado, you describe the proj- 
ect as being “the first large-scale, 
privately financed project to 
produce conventional petroleum 
products from a solid raw ma- 
terial.” 

From 1935 to 1939 a large- 
scale plant was operated by the 
Billingham division of Imperial 
Chemical Industries to make 
from bituminous coal very sub- 
stantial tonnages of motor spirit 
conforming to the then current 
commercial specifications. The 
product was marketed by the oil 
companies. The project was de- 
scribed in some detail in a paper 


C. H. CHILTON 


delivered by Kenneth Gordon to 
the Institute of Fuel in Decem- 
ber 1935 under the title, ‘“‘The 
Development of Coal Hydrogena- 
tion by Imperial Chemical Indus- 
tries Limited.” 

Even earlier than this (1927- 
30), I. G. Farbenindustrie was 
operating its plant at Leuna, hy- 
drogenating brown coal to make 
motor spirit for the German 
market. Later wartime plants in 
Germany were based on this ex- 
perience. 

W. J. V. WARD 
Imperial Chemical Industries 

Ltd. 

Billingham, England 


> You’ve got to get up mighty early 
in the morning to get ahead of 
these clever Europeans.—Ep. 


Back to the Good Old Days? 


Sir: 

I am gratified to learn from a 
recent letter in your magazine 
(Feb. 10, 1958, p. 164) that the 
engineer shortage continues and, 
indeed, that persons who assert 
that there never was an engineer 
shortage are sadly mistaken. 
This is mighty good news, since 
the advent of “normalcy,” with 
$20 per week salaries—I should 
say wages—is deferred for the 
present time. 
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Back in 1932 thousands of en- 
gineers worked at wages of $20 
per week with the largest cor- 
porations in this country. In- 
deed, I was employed (with many 
others) at a wage of $12 per 
week as an engineer. Two years 
earlier these same men_ had 
salaries averaging around $200 
per month—about half of what a 
movie projectionist or truck 
driver made in the boom days 
before the normal times of the 
depression, which latter times 
the employers of engineers now 


Because at Taber, 
your PUMP 
NEEDS will re- 
ceive the personal 
attention of high- 

ly specialized 
pump engineers 

.. your objectives 

are most likely to 

be realized. Many 

of the oldest, larg- 

est and most re- 
spected producers in 
the chemical industry 
have and are using 
both Taber service 
and pumps. 


NOTE, the vertical de- 
sign pump permits 
locating stuffing box 
above and out of liquid 
level . . nothing to leak. 
Horizontal Pumps, 
write for Bulletin C-355. 
Vertical, Bulletin V-837. 


TABER 


PUMP CO. 


Est. 1859 


291 ELM ST. 
BUFFALO 3, N. Y. 
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Using vertical polarized light on a cross-section of pipe, photographer Bernard 
Hoffman clearly shows the ravages of corrosive action. 


Controlling Corrosion 
in Fluid Engineering 


Corrosion seldom works alone. Together with heat, pressure 
and abrasion factors, it compounds the problems of fluid en- 
gineering. But when you have valve design problems involv- 
ing corrosion, you can look to the engineering leadership 
available at S. Morgan Smith for assistance. 


You can use R-S Rubber-lined Butterfly Valves, for instance, 
to handle many special applications. The rubber lining pro- 
tects the entire valve body, gives you corrosion resistance with 
maximum economy. Where your processing problem demands 
additional engineering, you can draw on the broad SMS 
background of experience in specialized valve applications. 


There is a complete SMS line— Rotovalves, R-S Butterfly 
Valves and Ball Valves—to meet your fluid control prob- 
lems. To obtain full information, contact our nearest repre- 
sentative, or write S. Morgan Smith Company, York, Penna. 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


PROS CON . 


yearn for so fondly. Be of good 
cheer; these happy times will 
come again! 

The astounding thing is that 
Chemical Engineering is the only 
publication known to me which 
dares to publish the truth on 
engineers’ salaries and employ- 
ment conditions. 

HENRY ECKHARDT 
Fair Oaks, Calif. 


More on Rupture Disks 
Sir: 

I have just finished reading 
the article, “Calculate Adequate 
Rupture Disk Size” (Jan. 18, 
1958, pp. 157-8). It seems to me 
that Mr. Lowenstein has done an 
excellent job in assembling data 
and drawing logical conclusions 
therefrom. 

A word of caution with respect 
to application of this method: 
The maximum pressures shown 
on the chart are those resulting 
when the reactants are initially 
at atmospheric pressure, as 
stated in the article. If reactants 
were initially at more or less 
than atmospheric pressure, the 
maximum pressure figure would 
be different. 

Taking Point No. 11 (ethane) 
as an example, the final pressure 
shown in the chart is about 100 
psi. If, however, the reactants 
were initially under an absolute 
pressure of 2 atm. (15 psig.), the 
final maximum pressure, assum- 
ing no heat loss to the vessel 
wall, would be approximately 200 
psi. In other words, the maxi- 
mum pressure figures should be 
multiplied by a factor equal to 
the initial absolute pressure ex- 
pressed in atmospheres. 

W. H. DOYLE 
Factory Insurance Assn. 
Hartford, Conn. 


> Author Lowenstein acknowl- 
edges the validity of Mr. Doyle’s 
comment. In the following criti- 
cism of the article, we have in- 


Rotovalves ¢ Ball Valves ¢ R-S Butterfly Valves + Free-Discharge 
Valves * Liquid Heaters * Pumps ¢ Hydraulic Turbines & Accessories 


terspersed excerpts from the 
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author's detailed reply at appro- 
priate places.—EbD. 


Sir: 

I should appreciate some am- 
plification of J. F. Lowenstein’s 
article on rupture disks. 

In the solution to the problem, 
the amount of vapor before rup- 
ture is calculated from a pres- 
sure of 115 psia. This seems a 
gross error, since it implies that 
the explosion has not yet started; 
the temperature used is the 
original 150 F. And pressuriza- 
tion by any means other than 
explosion would vitiate the entire 
calculation, since the basic data 
in the chart are good only for an 
initial pressure of 1 atm. 

[If we are interested only in 
the number of moles of gas or 
vapor in the tank prior to start 
of the reaction, than 15 psia. 
would, of course, be the correct 
pressure to use in the formula 
W’=PV/RT, and the answer 
would be 0.0305 moles instead of 
0.234 moles. However, in rela- 
tion to the rest of the problem, 
namely, finding of a rupture disk 
diameter (see below), we are 
justified in using the final pres- 
sure. | 

The calculation for rate of 
venting is also open to question. 
Maximum pressure for ethylene 
in a closed vessel is 105 psi. (120 
psia.), attained in 0.018 sec. The 
disk withstands 115 psia. and, 
therefore, will not burst until, 
say, 0.017 see. 

After 0.017 sec., the explosion 
will continue (not necessarily for 
0.001 sec., since the vessel is no 
longer closed). The vent must 
perform its function during this 
shorter interval, but on the other 
hand it need release only enough 
vapor to prevent exceeding 115 
psia. The exact calculations 
would be much more complex 
than the author’s simple division 
of total weight of contents by the 
0.018-sec. interval, and the re- 
sults will probably be different. 

[Right. The correct calcula- 
tion would be quite a bit more 
complex and would indicate a 
smaller relief device than called 
for in the example. Since the 
pressure in the tank will be 
equalized with that of the at- 
mosphere in the shortest possible 
time interval, use of the 0.018 
factor appears justified as a con- 
servative approach. | 

The author substitutes the 
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The Practical Solution to... 


WET DUSBGONTROL 


PATENT PENDING 


The Ducon CentrifugahWash Collector, Type UW-4, is a 
basic air scrubber with @xtensive applications for the wet 
principle collection of p fblem dusts and recovery fines. 
For maximum collectio r ficiency of extremely fine dusts 


under the most varied @@nditions . .. such as in high dust 


loading and for abrasi § dusts... this unit has proved 
unexcelled in many typeSof industrial processes. Unitized 
construction, precision\ op-fitted parts and integrated 
fan assembly provide simple, rapid installation into the 


normal processing sysf@ 


Write today for descriptive Bulletin 


147 EAST SECOND STREET 
Sales Representatives in Principal Cities 

In Canada: The Ducon Company of Canada 

Designers and Manufacturers of Dust 

CYCLONES @ CENTRIFUGAL 


& 
Wo. W-7456 
x ALVES 


bree, 


NEW PRESSURE SWITCH FOR 
HIGHLY CORROSIVE MEDIA 


Threaded (adjustable) 
Construction Shown; 
Welded construction 
optional 


Snap action Switch 


Overtravel protection 


Tier-tube sensing 
element— 

not to be confused 
with an accordion 
diaphragm. 


Y4" internal pipe thread 
pressure connector is 
standard—Welding fitting 
optional. 


SAVE EXPENSE OF CHEMICAL PROTECTORS...OFTEN 
MORE THAN THE PRICE*OF THE PRESSURE SWITCH 


This new tier-tube line of Meletron pressure switches is 
available in materials suitable for use with concentrated 
hydrogen peroxide, fuming nitric acid, liquid oxygen, 
proprietary amine fuels, fluorine, mixtures of fluorine 
and liquid oxygen and others. 


Proof pressures range from 224 to 6000 P.S.I., pressure 
settings from 2 to 4800 P.S.I. Switches will operate in 
temperatures from —65° to +275° F. Standard pres- 
sure port fitting is 4” internal pipe thread but may be 
substituted by special welding fitting. The housing serves 
as a pressure tight safety capsule in case of a break in 
the sensing element. Single pole double throw switching 
elements are rated to 10 amps., for AC and DC circuits. 
Free leads or Cannon plug are optional for electrical 
connection. As an added safeguard, the stainless steel 
models will withstand 2000° heat for five minutes. 


Write for bulletins 1110 to 1170. 


PRESSURE SWITCH DIVISION 


arksdale valves 


5125 ALCOA AVENUE ¢ LOS ANGELES 58 @ CALIFORNIA 


PRO’ CON. ... 


molecular weight of the original 
mixture in the discharge for- 
mula, but the original mixture 
no longer exists. 

[Right again, but calculation 
of the molecular weight of the 
new mixture is both cumbersome 
and unnecessary, since the ave- 
rage molecular weight of such a 
mixture is rarely much different 
from the original mixture. In 
addition, the diameter of the 
rupture disk varies only as the 
0.25 power of the molecular 
weight; hence the “error” 
is usually less than 2%.]| 

In the same formula, “no in- 
crease in temperatures as- 
sumed.” Surely explosions raise 
temperatures. The author’s as- 
sumption results in an unsafe 
answer (too small an area). 

| The quoted phrase was an un- 
fortunate one and, I now realize, 
should have been omitted. Rigo- 
rous calculation, again, is an 
exacting one. To compensate for 
the simple approach using origi- 
nal temperature, I use the higher 
pressure in the W’=PV/RT ex- 
pression, as pointed out above. 
This yields an answer with a 
built-in safety factor of approxi- 
mately 2. As a matter of com- 
parison, rigorous calculation for 
the sample problem indicates a 
rupture disk of about 10 in. dia., 
whereas my simplified approach 
gives an answer of 17 in.] 

Finally, the title and introduc- 
tion overstate the usefulness of 
the article. (This Madison Ave. 
touch is often evident in CE, and 
I suspect the author is not to 
blame.) Only certain atmos- 
pheric systems above 150 F. are 
covered. And there should be 
some discussion of applicability 
within this range. 

[There are unpredictable and 
exceptional possibilities con- 
nected with all reaction systems, 
and the methods of calculation 
presented in my article are not 
intended to cover all such situa- 
tions. I look upon the article as 
a step in the right direction 
rather than as an ultimate an- 
swer to the problems of rupture 
disk design. | 


F. F. ASSMAN 
Thiokol Chemical Corp. 
Trenton, N. J. 
[JACK G. LOWENSTEIN ] 
[Food Machinery & Chemical 
Corp. 
Baltimore, Md. ] 


April 7, 1958—Cuemicat. ENGINEERING 


: == 
> 
| 
r_ Wry 
j J 
| 
= 


Pro: Information Files 
Sir: 

In a Pro & Con letter on filing 
systems (Feb. 10, 1958, p. 181), 
Mr. Suydam ventures the opin- 
ion that “nearly all engineers 
maintain their own information 
and data files.” 

Mv cbservations lead to just 
the opposite conclusion. Too many 
engineers read and then discard 
potentially valuable material. 
Data and information should be 
filed for future needs. Here’s my 
advice to your engineer-readers: 

An engineer’s personal file 
should contain information on a 
wide range of subjects—a folder- 
type technical encyclopedia. Reg- 
ular workday activities will pro- 
vide items for the technical areas 
of immediate interest. 

If an article looks interesting, 
clip it—especially if reading time 
is not immediately available. 
Some publications (e.g., Chem- 
ical Engineering) lay out articles 
with a continuity that makes 
clipping easy. Collect reprints, 
advertisements, reports, book- 
lets, instruction manuals, etc. 

This material should be put 
into subject folders arranged 
alphabetically. Always remove 
material that is out of date be- 
cause of newer information. 

I started my file five years ago 
when I was an instrument fore- 
man for a petrochemical manu- 
facturer. I consider this file my 
personal property; therefore, I 
maintain the file at my home. At 
this time, 112 manila folders fill 
a large box. 

RICHARD K. KAMINSKI 
Bell Aircraft Corp. 
Niagara Falls, N. Y. 
>» Mr. Kaminski provided the car- 
toon drawing above.—Ep. 
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MAKE ORDINARY EQUIPMENT 


CORROSION 
PROOF 


*Minn. Mining 
& Mfg. Co. Trademark 


nited 
tates 


asket (ities Duiion of 
GARLOC 


KEL-F* LAMINATE otters a way to 


make any equipment and piping ex- 
tremely resistant to acids, alkalies, oxi- 
dants, and solvents at temperatures up 
to 350° F—and at reasonable cost. 


It is readily cemented over any contour 
and to any material of construction— 
metal, wood, concrete, etc. Also, KEL-F, 
being a thermoplastic resin, seams may 
be heat-fused into a continuous, chem- 
ically impregnable lining which is dura- 
ble, shatterproof and abrasion resistant. 


Ket-F Laminate, Garlock Style No. 
9574, is available for installation by cer- 
tified applicators, trained and equipped 
to assure best results. 

For prompt service, contact one of The 
Garlock Packing Company’s 30 sales offices 
and warehouses in the U.S. and Canada, 
or write for Bulletin AD-152. 


UNITED STATES GASKET COMPANY 


Camden 1, New Jersey 
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PEOPLE... 


NAMES IN THE NEWS 


Wilhelm Hirsehkind 


Dow Chemical Co. 


M. A. GIBBONS 


George L. Parkhurst 
Standard Oil (Calif.) 


Men of the Month: 


Two leading scientists—one in research, the other 


in administration—are honored jointly by the Pacific 
Chemical Exposition Award for contributions to the 


western chemical industry 


Next Monday, April 14, the 
1958 Chemical Exposition Award 
will go to Dow Chemical’s Dr. 
Wilhelm Hirschkind and_ to 
Standard Oil’s George L. Park- 
hurst—for contributions to the 
chemical industry in the West. 

The award will be presented at 
a banquet, concurrent with the 
133rd national meeting of the 
ACS in San Francisco. 

Though winners of the same 
award, both men achieved suc- 
cess in the chemical field along 
decidedly separate paths—the 
one, in administration; the other, 
in research. 
Success in Research — The 
year 1909 marked a double high- 
point in the life of Dow Chemi- 


cal’s Dr. Wilhelm Hirschkind, 
technical advisor to the president 
of Dow. For, that year, Hirsch- 
kind received his doctorate in 
chemistry from the University of 
Technology Fredericiana at 
Karlsruhe, Germany, and—as a 
member of a small, elite research 
group in Fritz Haber’s labora- 
tory—realized the synthesis of 
ammonia. 

But for Hirschkind, who now 
makes his headquarters at Dow’s 
Western division (Pittsburg, 
Calif.), that was just the start of 
a long successful road that led 
from Karlsruhe to America, to 
the Great Western Electro- 
Chemical Co.—and thus to Dow. 
> Tangible Record—Though his 


G-B ULTRALITE 


DISTRIBUTORS 
(See ad on facing page) 


ALBUQUERQUE, Mt. States Insulation Co. 
AMARILLO, Bali Distributing & Engr. Co. 
ATLANTA, Ga., Reynolds Aluminum Supply Co 
BALTIMORE, Md., Leroy Insulation Co. 
BILLINGS, Mont., Big Horn Supply, Inc. 
BIRMINGHAM, Ala., Shook & Fietcher Supply 
Reynolds Aluminum Supply Co. 
BROOKLINE, Mass., Homans-Kohler, Inc. 
BUFFALO, Industrial Insulation Sales, Inc. 
CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 
CHARLOTTE, N. C., Guy M. Beaty & Co 
CHATTANOOGA, Guy M. Beaty & Co. 
CHICAGO, E. C. Carlson Co. 
CINCINNATI, R. E. Kramig & Co. 
CLEVELAND, The Miles Materials Co. 
COLUMBUS, Santeler Brothers 
CORPUS CHRISTI, Texas, Precision Insulation Co. 
DALLAS, Insulation Supply Co. 
Payne-Ladewig, Inc. 
CAVENPORT, Republic Electric Co. 
DENVER, Gene Wright Lumber Co. 
DES MOINES, lowa, lowa Asbestos Co. 
DETROIT, Coon DeVisser Co. 
EL PASO, Insulation & Specialties Co. 
FARGO, N. D., Smith, Inc. 
FT. SMITH, Ark., Gunn Distributing Co. 
FT. WAYNE, Ind., M. H. Hilt, Inc 
FT. WORTH, The Bracken Co. 
GREENSBORO, N. C., Starr Davis Co., Inc 
GULFPORT, Miss., Paine Supply Co. 
HOUSTON, Precision Insulation Co. 
INDIANAPOLIS, Central Supply Co. 
IRON MOUNTAIN, Mich., Champion. Inc. 
JACKSON, Miss., Paine Refrigeration & Supply Co. 
JOPLIN, Mo., Joplin Cement Co. 
KANSAS CITY, Kelley Asbestos Co. 
LITTLE ROCK, Gunn Distributing Co. 
LOS ANGELES, Western Fibrous Glass Products 
Thorpe Insulation Co. 
LOUISVILLE, General Insulation & Roofing Co. 
MEMPHIS, John A. Denie’s Sons Co. 
MIAMI, Crabtree Insulation Co. 
Reynolds Aluminum Supply Co. 
MILWAUKEE, F. R. Dengel Co. 
MINNEAPOLIS, Asbestos Products, Inc. 
MOBILE, Ala., Shook & Fletcher, Inc. 
NASHVILLE, Reynolds Aluminum Supply Co. 
NEWARK, N. J., Eastern Steam Specialty Co. 
NEW HAVEN, Conn., Insulation Supply Co. 
NEW ORLEAWS, Eagle Asbestos & Packing 
NEW YORK, Eastern Steam Specialty Co. 
OKLAHOMA CITY, Ball Distributing & Engineering Co. 
OMAHA, Cardinal Supply & Mfg. Co. 
PHILADELPHIA, John F. Scanian, Inc. 
PITTSBURGH, Dravo Corp. 
PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 
RALEIGH, N. C., Reynolds Aluminum Supply Co. 
RAPID city, Ss. 'D., Robbins & Stearns Wholesale 
RICHMOND, Va., Reynolds Aluminum Supply Co. 
ROCKFORD, Ili., Mott Brothers Co. 
SALT LAKE CITY, Bullough Asbestos Supply Co. 
SAN ANTONIO, The Bracken Co. 
SAN DIEGO, Western Fibrous Glass Products 
SAN FRANCISCO, Western Fibrous Glass Products 
SAVANNAH, Ga., Reynolds Aluminum Supply Co. 
SEATTLE, Western Fibrous Glass Products 
SOMERVILLE, Mass., Thermal Insulation Co. 
ST. LOUIS, The Brauer Supply Co. 
ST. PAUL, "asbestos Products, Inc. 
SYRACUSE, N. Y., Industrial Supply Co. 
TAMPA, Fia., Eagle Roofing & Art Metal Works, Inc. 
TALLAHASSEE, Fla., Bakers, Inc. of Tallahassee 
TULSA, Okla., Ball ‘Distributing & Engr. Co. 
TUPELO, Miss., Paine Supply Co. 
WASHINGT! TON, D0. C., Campbell Co., 
WICHITA, General Metals, 
VANCOUVER, B. C., Fleck ones Limited 
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... and in short order, that 600 sq. ft. roll of ULTRALITE glass 


He ) car r y ing fiber insulation will be permanently in place on the tank. Resilient 


en ou h ULTRALITE simply wraps around tanks, vats and vessels . . . takes 
4 only a fraction of the time required by the bat-at-a-time method. 


ULTR ALITE ULTRALITE “hugs” tanks closely, eliminating cracks and fluing 


action, and its K factor is only .27 at 70° mean temperature. 


to insulate It all adds up to this: with ULTRALITE you can do a “deluxe” 


job—including metal weatherproofing sheets—at no extra cost! For 


600 Sq. f t. details, write direct or— 


CALL YOUR G-B INSULATION DISTRIBUTOR (LISTED IN ADJOINING COLUMN) 
of tank! 


Thermal and acoustical glass fiber insulations © Pipe couplings and fittings @ Molded glass fiber pipe insulation 
252 W. 10th ST. @ KANSAS CITY, MO. 


ACE Pla 


stic 


Pi 


pe 


t 
100% |. cHoice oF 9 piFFERENT TYPES 
0 Oofyour | 
t THE NEWEST OF MATERIALS 
corrosion-resistant piping needs | 
P p 8 | BACKED BY 100 YEARS OF 
now available from 1 source EXPERIENCE 
| 
| 
HOW TO SELECT THE RIGHT PIPE 
ASK FOR 
TYPE SIZES PROPERTIES VALVES BULLETIN © 
ACE-ITE | threaded | General purpose rubber-plastic blend. | Diaphragm 4 
1 Pipe Tough, impact resistant, economical. Han-] valves with 80-A 4 
1/2 to 6” | dies most common chemicals to 170°F.}| Ace-Ite body, 4 
Y2 to 2” i 
RUBBER-LINED| fFianged | Strength of steel, resistance of hard rub- | Rubber-lined a 
STEEL Pipe ber. Soft-rubber inter-layer aids shock- C.1. Gate, | 
2 112 to 24”] resistance. Finest for alkalis, most inor-| Darling Gate & CE-52 
and up ganic acids, many organic acids, all salts. | Check Valves to é 
24”. Diaphragm 4 
Valves to 6” 
ACE TEMPRON| threaded | Best anywhere for hot inorganic chemicals, ‘ 
3 Pipe acids, etc. to 260-275°F. Also wide variety sd 96-A : 
1 to 8” of organics. Excellent rigidity. 
ACE RIVICLOR| Threaded | Rigid PVC. Excellent aging. Good cold im-] Diaphragm 
Pipe pact strength. Not affected by most inor-] valves with CE-56 
; 4 ¥2 to 4” ganic acids and alkalis. Also good for many Riviclor body 
organics. 1 to 2” 
© ACE PARIAN | threadeg | Odorless, tasteless, rigid polyethylene, best | Diaphragm a 
5 Pipe for sub-zero uses. Best resistance of any] valves with 351 
Y% to 2” plastic at room temp. except to acetic acid. Parian body, & 
‘< ACE Threaded | The oldest, still tops. Extreme resistance} Rubber-lined i 
e HARD RUBBER Y2 to 4” | to alkalis, inorganic acids, many organics,} or plastic re 
Flanged | all salts. Ideal for chlorine, fluorine. Wid-] valves above. 
112 to 8” | est range of fittings. Also many 
plug valves, bibb A 
ACE SARAN| Threaded | odorless, tasteless, general-purpose.| Diaphragm Valve ; 
Pipe Strong, takes high pressures. Not affected] with Saran body 
7 ¥2 to 4” | by most inorganic acids and alkalis; re-] 1/2 to 2”. Also CE-58 
Tubing | sistant to most organics. Saran-lined 
Ye to 11/4” diaphragm valves 
to 6” and up 
ACE-] Flexible | General-purpose transparent flexible tub-| Ace hard rubber 
8 FLEX Tubing | ing. Non-toxic, odorless, tasteless. Can] plug valves, bibb 66 
to 144”) steam sterilize. Excellent for chemicals.] cocks, etc. 
SUPPLEX| Flexible | Non-toxic flexible polyethylene pipe. Ideal] Diaphragm 
BD Pipe for water distribution lines, drain lines, jet} valves with CE-57 
to 2” | wells, etc. Resistance similar to Parian.] Parian body, 
Uses insert type fittings. Y2 to 2” 
ACE Saran, Supplex, Ace-ite and Riviclor are approved by 
The National Sanitation Foundation for drinking water. e 


RUBBER AND PLASTIC LINED TANKS, PUMPS, MOLDED PARTS, ETC.,.FOR ANY NEED 


AMERICAN HARD 
RUBBER COMPANY 


Division of Amerace Corporation 


ACE ROAD e BUTLER, NEW JERSEY 
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SEE ACE EQUIPMENT 
IN CHEMICAL 
ENGINEERING CATALOG 
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record is impressive enough on 
the surface, it takes on con- 
siderably more significance when 
you dig beneath it. Best testi- 
monial to his efforts are several 
of the chemical plants now stand- 
ing at several of Dow’s plant 
sites which are the direct result 
of Dr. Hirschkind’s accomplish- 
ments. 

These days, Dr. Hirschkind is 
hard put to single out any one 
accomplishment that has excited 
him the most. He’s understand- 
ably proud of his work in any 
number of fields. 

Truth of the matter is that the 
present and the future concern 
him far more than the past. 

For the western chemical in- 
dustry, Dr. Hirschkind sees a 
steady growth in line with the 
ever-increasing population. Spe- 
cifically, predicts Dr. Hirschkind, 
the West Coast will have a syn- 
thetic fiber and textile industry 
within a decade. 
> The Beginnings—Dr. Hirsch- 
kind was born in 1886 in a small 
town near Nuremberg, Bavaria. 
He entered the Royal Institute of 
Technology at Munich in 1904 to 
study chemistry and later at- 
tended the University of Berlin. 
After receiving his doctorate in 
1909 he soon became assistant 
superintendent at a large dye- 
stuff works in Germany. 

Some years later, he came to 
the United State where he has 
taught chemistry (at the Uni- 
versity of Illinois), worked for 
the Natural Soda Products Co. 
and for Great Western Electro- 
Chemical. When the latter 
merged with Dow, he became di- 
rector of research for Dow’s 
Western division. 

During the spring and sum- 
mer of 1945, he served as in- 
vestigator for Chemical Warfare 
Service in Europe. Work earned 
him the Medal of Merit from the 
Secretary of War. 

As far as his personal life is 
concerned, he enjoys his ranch 
near Martinez, Calif., where he 
and Mrs. Hirschkind have lived 
for many years. He still rides 
horses well, though he admits 
that he has made one concession 
to his age: he has given up 
skiing. 
> Administrator — Recently, 
George L. Parkhurst, vice presi- 
dent and director of Standard 
Oil Co. of California, musec “I 


Bi 
OF 


figure that I spend one night out 
of every nine on an airplane.” 

Parkhurst’s remark accurately 
sums up an activity that now eats 
up a major chunk of his time— 
traveling between his San Fran- 
cisco office and the rest of the 
world. 

As director of the parent com- 
pany, about half of his time is 
devoted to managing the Arabian 
Oil Co. and the Trans-Arabian 
Pipe Line Co. Work entails at 
least two visits a year to the 
overseas operations. The other 
half of his efforts are concerned 
with charting the growth of the 
chemicals end of Standard Oil 
of California’s business. 
> Never Swamped—On top of 
this, last year, Parkhurst was 
named chairman and chief execu- 
tive officer of California Chem- 
ical Co.—newly formed holding 
company that coordinates all of 
Standard’s chemical interests. 

Between the two jobs, Park- 
hurst estimates that he has made 
two trips a month to New York 
during the last six to eight years. 
This is in addition to his foreign 
trips and travels to other parts 
of the nation. 

The pace, though, never 
cramps his ability to work well 
and quickly. 

On his first trip to Europe, for 
instance, Parkhurst arranged his 
schedule so that he could fly to 
London, take part in a meeting 
and return to New York with a 
total absence from his desk of 
just four days. 

Another time, a ten-hour busi- 
ness session wound up after 2:30 
a.m. One of those present at the 
meeting showed up at Park- 
hurst’s office at 8:15 the next 
morning — feeling holier-than- 
thou about his early return to 
work. As he entered the office, 
though, Parkhurst’s secretary 
was busy typing a 14-page re- 
port, which had been polished off 
in the few intervening hours. 
Questioned about it, Parkhurst 
said simply that he never allowed 
a day’s work to hang over. 

There’s a _ story, too, about 
another side of Parkhurst’s per- 
sonality. In the early days when 
he lived in Gary, Ind., he fre- 
quently took the last bus home 
from Chicago or Whiting. Dur- 
ing these trips, he was known to 
drive the bus so that the regular 
driver could rest. 


Most any size or shape of special process- 
ing equipment can be lined or covered 
with quality Ace hard or soft rubber... 
for meticulous protection against corro- 
sion, to resist abrasive wear, or to pro- 
vide electrical insulation. Ask for recom- 
mendations. 


There’s an Ace hard rubber, rubber- 
lined, or plastic-lined valve for 
every corrosion application. Sizes 
from 2” to 24”. Diaphragm, 

gate and check types. 

Free Bulletin CE-52 lists 

chemicals that can be 

handled. 


Ace Rubber-Lined Steel . . . strength 
and pressures of steel plus chemical re- 
sistance of hard rubber. Excellent for 
alkalis, most inorganic acids, many or- 
ganic acids, all salts, bleaches. Sizes 144” 
to 24” and up. Bulletin CE-52. 


Its made of a new rubber-plastic material 
that’s tough, resilient, suitable for han- 
dling most acids and alkalis. 3-gal. size. 
Easy-pour, drip-proof spout. Also 1-qt. 
and 2-qt. dippers, hard rubber bottles, 
etc. Write for name of nearest dealer. 


E processing equipment of rubber and plastics 
~~“ AMERICAN HARD RUBBER COMPANY 


Ace Avenue @ Butler, New Jersey 
DIVISION OF AMERACE CORPORATION 
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controlled capacity 


PUMPS 


Accuracy and low maintenance to 
meet fluid proportioning require- 
ments in Chemical Processing, Re- 
fining and Boiler Feed Applications. 


Philadelphia proportioning pumps feed pre- 
cisely metered fluids or slurries into low or 
high pressure systems in nearly any desired 
ratio with flow, temperature, pressure, con- 
ductivity, PH and other controlled process 
variables. Control may be manual or auto- 
matic —with electric, hydraulic or pneumatic 
systems. 


Models may be obtained to handle a great 
variety of “tough,” corrosive and viscous 
materials. Write for full information. 


AMERICAN 


METER COMPANY 
PUMP DIVISION 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 
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> Background—Born in Evans- 
ton, Ill., in 1907, Parkhurst re- 
ceived his degree in chemical en- 
gineering from Armour Institute 
of Technology in 1927, That 
year, he began his industrial ca- 
reer with Standard. 

Over the years, he earned a 
law degree from DePaul Univer- 
sity, did graduate work in chem- 
istry at the University of Chi- 
cago and studied accounting at 
Northwestern and Wharton. 

During World War II, he acted 
as assistant director of refining 
in the Petroleum Administration 
for War. In 1945, he joined 
Oronite Chemical as vice presi- 
dent and moved up to the presi- 
dency the following year. 


Ernest P. Miller 


Ernest P. Miller, of Cameron 
and Jones, consulting engineers, 
Denver, Colo., has begun an 18- 
month assignment for Petroleo 
Brasileiro S/A (Petrobras), Bra- 
zilian National Oil Co. He will 
be concerned with the petrochem- 
icals development program of the 
company. 

Before joining Cameron and 
Jones in 1956, Miller worked for 
Pure Oil Co., U. S. Bureau of 
Mines and Celanese Corp. 

At Pure Oil, Miller served as 
pilot-plant group leader and 
worked with the refinery control 
board of the company. With the 
Bureau of Mines, he did design 
and process evaluation work in- 
volving oil shale and coal. 

At Celanese, Miller was staff 
process-evaluation engineer, mak- 
ing economic analyses of new 
processes and products, plant ex- 
pansions for the textile, chemical 
and plastic divisions of the com- 
pany. His main field at Cameron 


High-Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems and Jones is process economics. 
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John W. Benedict 


John W. Benedict has been ap- 
pointed sales manager for Gird- 
ler catalysts in the chemical 
products division of National 
Cylinder Gas Co. With head- 
quarters in Louisville, he will be 
in charge of an expanded sales 
program in the field of specialty 
catalysts to the chemical, plas- 
tics, petroleum, food and other 
industries. 

For the past seven years Bene- 
dict has held various sales as- 
signments with the petroleum 
catalysts department of Davison 
Chemical Co. Early in World 
War II, he served as a research 
engineer at the Mellon Institute 
of Industrial Research where he 
worked on methods of analyzing 
and purifying butadiene. 

After wartime military serv- 
ice, Benedict was employed for 
four years as a member of Texas 
Co.’s process engineering group 
with responsibility for process 
development and plant balance 
and start-up projects. 


Ashley S. Campbell, former 
dean of the College of Tech- 
nology at the University of 
Maine, has been named re- 
cipient of the eighth annua) 
Honor Award presented. by 
the University of Maine Pulp 
and Paper Foundation. 


L. William Kates has been ap- 
pointed director of engineer- 
ing of Sylvania-Corning Nu- 
clear Corp. 


Raymond J. Kenard, Jr. has 
been named sales represent- 
ative in Selas Corp. of Amer- 
ica’s Los Angeles sales dis- 
trict. 


John P. Bainbridge, Jr., for- 
merly associated with Mon- 
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This Sylphon Bellows elimi- 
nates valve stem packing 
. ..makes Sylphon Packless 
Valves better. Extra thick, 
extra strength means long 
service life and ...no leaks. 


The all metal, packless construction of Sylphon 
Packless Valves is your best guarantee of positive 
leakproofing under most any combination of con- 
ditions. These valves can cope with pressures up to 
500 psi or temperatures up to 1000°F. Available in 
many types and sizes made of metals suited to the 


severest corrosive conditions. Extensively used in 
chemical and nuclear energy service. . . especially 
recommended for handling hazardous liquids and 
gases and for vacuum service. 

Investigate how Sylphon Packless Valves can 
reduce maintenance and do a leakproof job for you. 
Write for new engineering catalog FC-G 


Kohertehaw- Fulton 


© CONTROLS COMPANY 
Contos 


FULTON SYLPHON DIVISION -; Knoxville 1, Tenn. 
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Sylphon 
here... 
assures aFULLY LEAKPROOF packless valve! [i 


Improved Design REMOTE BULB 
TEMPERATURE CONTROLS 


CALIBRATED 


F56 


The F56 and E13 are functionally similar controls. Type F56 is a wide 
range, uncalibrated, skeleton unit designed for use in ovens, incubators, 
and other applications where space or weight is a limiting factor. Type E13 
is a narrow range, calibrated, enclosed unit intended for similar applica- 
tions but under conditions where an enclosure and external adjustment 
knob and dial are desirable. Explosion proof unit, Type E98, is also available. 


Temperature Ranges. .| F56 . . . up to maximum limits of —150° to +150°F, 70° to 
| 370°F, or 100° to 650°F. 
E13... 100° or 200° spans between —150° and +650°F limits. 


Switch Ratings... 15 or 20 amps at 115 or 230 volts AC. DC switches also available. 


Switch Types | N.O., N.C., or "Double Throw, no ) neutral position. 


Adjustments |. | F56... . slotted range adjustment screw on top, uncalibrated 
settings. E13. . . external knob and pointer, calibrated settings. 


Electrical Connections | F56.. . 12-inch lead wires attached directly to switch terminals. 
E13... to internally located terminal block via conduit opening 


| in enclosure. 


Capillary Tube Length | 6-foot standard length. Other lengths available. 


Mounting | El3 surface mounted in any position by means of dog ears. 
May be flush mounted. 
| F56... Surface mounted in any position by holes drilled in base 


| of bracket. May be flush mounted. 


UNITED ELECTRIC manufactures a complete line of temperature, pressure, and 
vacuum controls. For additional data on the remote type temperature controls, 
including types F56 and E13, request Section 200 of our new catalog. 


United Electric controls 


COMPANY 


“cope. STREET, WATERTOWN, MASS 


NAMES... 


santo Chemical Co., has joined 
Penick & Ford, Ltd. as assist- 
ant sales service manager to 
J. E. Killinger. Bainbridge’s 
headquarters will be at Cedar 
Rapids, Iowa. 


Walter L. Bass has _ rejoined 
Rust Engineer Co. as assist- 
ant to the vice president, en- 
gineering. For the past three 
years, Bass had been in Paris, 
France, as a project manager 
for Lummus Co. where he was 
responsible for design and 
construction of a new oil re- 
finery in Finland. Before that 
he was a chemical process en- 
gineer with Rust in Pitts- 
burgh. 


T. Peter Forbath 


When Pete Forbath stepped 
out of his little blue VW in Chi- 
cago last week it was that city’s 
gain and New York’s loss. More 
specifically, though, it meant the 
loss to our readers of a good 
writer here on the New York 
staff and the addition of a mighty 
fine reporter in the field. 

A chemical engineer—Brook- 
lyn-Poly style—Pete is a whiz 
in his field and top-notch pro- 
ducer of copy besides. 

After graduation from school 
in June 1953, Pete spent six 
months in California working 
for North American Aviation 
Corp. Then, his local draft board 
took over and Pete was fortunate 
enough to do his stint in Europe. 
Bulk of it was spent at an air 
base near London (with periodic 
vacations on the Continent). 

When he was discharged, early 
in 1956, Pete joined the Chem- 
ical Engineering staff as an edi- 
torial assistant. Since that time, 
he has polished off scores of 
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tedious flowsheets and innumer- 
able featurettes for Processes & 
Technology. 

Here on the New York staff, 
we'll miss Pete’s familiar trench 
coat and easy smile but we're 
sure that readers and authors in 
the Chicago area will find him a 
welcome addition to the windy 
city. 


| 


John A. King 


The developments group of 
Chemical Engineering's editorial 
staff has taken on a new editorial 
assistant in the person of John 
King. He’ll report to Cecil H. 
Chilton—head of the group. 

John studied mechanical engi- 
neering for a year at Stevens In- 
stitute of Technology, under 
CE’s Steve Danatos. Later, he 
switched (but not entirely be- 
cause of Steve) to Brooklyn Poly 
and chemical engineering. He 
got his degree from Poly in June 
1957 and, since that time, has 
also taken a human relations 
course at Lafayette College. 

At Poly, John was assistant 
editor of Packed Columns, the 
chemical engineering publication 
and assistant advertising man- 
ager of the school publication. 
He also worked on the yearbook, 
was vice president of the Inter- 
varsity Christian Club and was 
active in the AIChE chapter. 

John’s work experience in- 
cludes technical service with So- 
cony Mobil Oil, industrial engi- 
neering at Sunshine Biscuit Co., 
and production supervision at 
J. T. Baker Chemical Co., Phil- 
lipsburg, N. J. John has also 
been a part-time consultant to 
Chemtron Corp., manufacturers 


NEW. ... for the first time... 


A GUIDE TO 


HELP YOU 
SELECT 
BETTER 


CLAYTON MARK 


Originators and Manufacturers of 


Here’s a 
16-page 
HANDBOOK 
that gives 
facts 
and ftells.. 


THE IMPORTANT THINGS YOU 
NEED TO KNOW ABOUT UNIONS 


PRESSURE-TIGHTNESS comes when the seats are properly mated. 
“What Makes a Good Union” tells you how this is done. 


DURABILITY reduces service and operating costs . . . saves 
money. This new handbook gives you the facts on this. 


These and other important features of good unions, such as 
safety in handling, speed in making up, and individual factory 
testing, are clearly illustrated and discussed in “‘What Makes 
a Good Union.” 

Clayton Mark pioneered unions — produced the first steel 
union, the first forged stainless steel union, the first handle-bar 
union, the first orifice union, and originated many features 
which today make unions so trouble-free, long-lasting, and 
economical. 

The high points of this wealth of practical experience provide 
a liberal education in unions for contractors, piping superin- 
tendents, steam-fitters, maintenance men, and purchasing 
agents. “What Makes a Good Union” is a trouble-shooter’s 
handbook and an excellent text book for training new men. 


BE SURE TO WRITE FOR YOUR FREE COPY OF “What Makes a 
Good Union” so you'll have at your fingertips the useful, 
money-saving information contained in this easy-to-under- 
stand handbook. 


| CLAYTON MARK & COMPANY 
1 1900 Dempster Street 
1 Evanston, Illinois 


& COMPANY 
Since 1912 


| Good Union.” 


USE THIS COUPON TODAY 


| Please send FREE copy of “What Makes a 


STEEL UNIONS | 
Name 


Look for these Clayton Mark brand names: | ‘ 
development design. PETRO * HYDRO MARK « ORIFICE ~°"?°"” 


Memberships include the HANDLE-BAR Address 
AIChE, the Easton Area Indus- : ; 


of chlorinated wax, on process 
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alter Cloth 


Newark Metallic Filter Cloth 
does stop solids — the wedge- 
shaped openings allow only the 
filtrate to pass through. And, 
Newark Cloth is reversible, both 
sides being identical. Newark 
Metallic Filter Cloth is woven 
firmly and uniformly without 
loose wires, guaranteeing good 


filtration all over. 


Newark Metallic Filter Cloth is 
available in a variety of weaves 
in all malleable metals, and is 
adaptable to practically all 
types of filters. When writing, 
please give us details on your 


Entorged 
epproximately 3X 


process. 


Send for our NEW Catalog E. 


Jewark 


lire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


oTACCURACY 
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trial Management Club and the 
Lehigh Valley Chemical Engi- 
neers Club. John’s special inter- 
ests are: Hi-fi, photography, 
books, music and sports cars. 


Oka Carlson 


Appointment of Oka Carlson 
as manager of its new plastics 
plant at Apple Grove, W. Va., has 
been announced by Goodyear 
Tire & Rubber Co. 

Carlson will be headquartered 
in Akron until the $9 million in- 
stallation goes into production 
early in 1959. When completed, 
the Apple Grove unit will pro- 
duce Videne, Goodyear’s new 
polyester film. 

Carlson has been with Good- 
year since 1941, serving in vari- 
ous capacities. Most recently he 
was superintendent of cascade 
(production) operations at Good- 
year Atomic Corp., Portsmouth, 
Ohio. Earlier he was division su- 
perintendent of extruded goods 
at the new St. Marys plant in 
Ohio; division superintendent of 
tank tracks and extruded goods 
at Goodyear’s Muncie, Ind., plant. 


L. F. “Tink” Doyle has been ap- 
pointed sales engineer for the 
chemical materials division 
of E. V. Roberts & Associates, 
Los Angeles. Doyle was for- 
merly with Furane Plastics, 
Glendale, Calif., as sales and 
product development  engi- 
neer. 


Everett J. Collier recently joined 
the development department 
of the overseas division of 
Procter & Gamble. E. Harry 
Brown has joined P & G’s de- 
velopment department of the 
soap products division. 
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George H. Stram 


George H. Stram has been ap- 
pointed chief engineer of chem- 
ical equipment of Read Standard 
Division, Capitol Products Corp., 
York, Pa. 

Most recently, Stram headed 
his own engineering organiza- 
tion. Prior to that he was chief 
engineer of the sprayer depart- 
ment for the York division of 
Oliver Corp. 

Stram has served on various 
industrial and governmental com- 
mittees on construction and de- 
velopment of agricultural and 
chemical equipment, including 
chairmanship of the govern- 
mental Committee on Pesticide 
and Application Equipment. 


H. Wesley Hibbert, formerly 
executive vice president, has 
been named president of Pe- 
cora, Inc., manufacturer of 
calking compounds, tile ad- 
hesives and other products 
for the building trade. 


E. F. Greiwe has been appointed 
manager of the Norwood 
Works centrifugal pump de- 
partment, Allis-Chalmers. He 
succeeds M. L. Murdock, re- 
signed. 


John R. Eck has been elected 
president of Mobay Chemical 
Co. Eck, assistant general 
manager of Monsanto’s inor- 
ganic chemicals division for 
the past five months, succeeds 
D. L. Eynon, Jr., who is now 
vice president of Kopper Co. 
and general manager of that 
company’s plastics division. 


Matthew S. McCauley, director 


FASTER and 


-..-Wwith NETTCO Enginee 


| 


COS 


INCREASE PRODUCTIVITY, lower power costs, and minimize 


maintenance requirements .. . 


with “process-rated” Model WT 


agitators by Nettco. Standardized components (motor, drive, 
shaft, stirrer) can be combined to suit your most exacting size, 
speed, HP or other process specifications. Check the design 
features of the Model WT tank top agitator... 

@ Widely spaced, oversized Timken 
bearings 

@ Fully enclosed — dust, fume, 
moisture-proof 

®@ Splash lubrication, drip-proof 
design 

@ Oil-trapped against leakage 


@ Worm gear reduction drives 

@ Ratios from 3.5:1 to 68:1 
Seven sizes available 
Complete range of speeds 
Minimum moving parts 


@ Large diameter vertical shaft 
Model T units, featuring helical gear trains and worm gears in 
combination, offer ratios from 6.25:1 to 100:1 in numerous 
“process-rated” models designed for dependable, economical 
operation. Ask Nettco agitation engineers for recommendations. 
Request Bulletin 551 and data sheet from New England Tank 
& Tower Company, 87 Tileston Street, Everett 49, Mass. 


FREE LITERATURE a 


d 


Please send me the following literature: 
([) Tank Top Agitators—Bulletin 551 
C) Portable & Tripod Mixers—Spec. Sheets 


of business research for Mon- 
santo Chemical Co.’s organic 
chemicals division St. 


Pipeline-Flomix®—Bulletin 531 
(] Side Entering—Bulletin 532 
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Louis, Mo., has been ap- 
pointed director of marketing 
research for the division. 


George B. Shearon has joined 
the phosphate chemical divi- 
sion, International Minerals 
& Chemical Corp., as a proc- 
ess engineer at its Bonnie, 
Fla., plant. 


ANOTHER 
ELLIOTT 
EJECTOR 


engineered 
for the job 


The twin, three-stage Elliott 
steam jet ejector seen here 
maintains a suction pressure 
of 5mm Hg absolute 


David L. Eynon, Jr. 


David L. Eynon, Jr., president 
of Mobay Chemical Co. for the 
last four years, has resigned that 
post to become vice president and 
general manager of Koppers 
Co.’s newly formed plastics di- 
vision. 

Eynon, a graduate of both Wil- 
liams College and M. I. T., joined 
Monsanto Chemical Co.’s_ re- 
search department in 1933. Since 
then he has had positions of in- 
creasing responsibility, includ- 
ing those of superintendent of 


. 
designed to serve world’s largest crude oil unit the acid department; plant man- 
This unique, giant-sized ejeetor is the largest vacuum installation ager of the Monsanto-operated 
ever built. The design problem here was to engineer a unit which Longhasn Ondwaaes Satie, Sar 

iciently and economically maintain the specific suction manager of Monsanto’s organic 
pressure required by the application. To accomplish this, Elliott chemicals division. 
engineers designed a twin-type ejector with two vertical first-stages In 1954 he was named presi- 


dent and a director of Mobay 
Chemical Co., jointly owned by 
Monsanto and Bayer. 


which are 40 ft long, have 60-inch diameter inlets, and discharge 
to a 20,000-sq ft intercondenser. The two 20-inch second-stage 
ejectors discharge to a 6000-sq ft intercondenser and the third-stage 
ejectors discharge to a 3000-sq ft aftercondenser. 


Miro A. Grottger, chemical en- 


write us for descriptive bulletins cee 
has joined Industrial Fin- 


Available literature on single-stage, chemical and industrial process appli- 


multistage and corrosion-resisting types cations. Contact your nearby Elliott ishes Co., Philadelphia, as 
illustrate Elliott’s versatility in ej istri 
i illustrate iott’s versatility in ejector District Office or write Elliott vice president and director of 
3 design and construction for all sorts of | Company, Jeannette, Pa. research 


Robert H. Ostrander has been 
named manager sales 
development for Gallowhur 
Chemical Corp. Henry H. 
Taylor has been named prod- 
uct manager for the organiza- 


Send 
ELLIOTT 


details 
Company today 


G6-2 
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tion’s textile chemical divi- 
sion. 


James M. Stevenson has been 

' appointed sales manager of 
vacuum melted products of 
the metallurgical products 
department, General Electric 
Co., Detroit. 


Lewis H. Conklin has been ap- 
pointed senior technical man 
at the B. F. Goodrich Chem- 
ical Co. development center 
at Avon Lake, Ohio. 


Malcolm A. Weiss has been ap- 
pointed head of the production 
research section, a newly 
created unit in the process 
research division of Esso Re- 
search and Engineering Co. 
Prior to his appointment, 
Weiss was assistant head of 
his division’s cracking sec- 
tion. 


Bernard H. Jacobson 


In recognition of his pioneer- 
ing work in the development of 
plasticizers for vinyl resins and 
related products, Bernard H. 
Jacobson, vice president and di- 
rector of Food Machinery and 
Chemical Corp., has received the 
1958 Honor Award of the Com- 
mercial Chemical Development 
Association. 

Jacobson, upon graduation 
from Lehigh University in 1917, 
joined Hooker Electrochemical 
Corp. He moved to E. C. Klip- 
stein & Sons Co., Charleston, 
W. Va., in 1921 where he devel- 
oped a commercial process for 
making pure anhydrous alumi- 
num chloride, essential in mak- 
ing anthraquinone. In 1927 he 
was promoted to plant manager 
and continued in that post when 


with plate and frame 


SPERRY FILTER PRESS 


If your present filter system is inadequate to meet increased 


production demands... if excessive shutdowns, cleaning and 
manpower problems are dragging out your filter cycle so as to slow 
down your production cycle — now is the time to investigate all 
the advantages of a plate and frame filter press — as modernized 
and custom engineered to your particular application by 

D. R. Sperry & Company. 


Through extreme versatility of design, a Sperry Filter Press can 


simplify the most complex filtration requirements. Varying batch 
sizes . . . incompatible products . . . cake removal . . . and constant 
cleaning cease to be problems. Instead — the cycle is reduced... 
filtering area and pressures are increased . .. downtime losses are 
reduced to a minimum .. . and with labor-saving automatic closing 
attachments and plate shifting devices, complete control is 

reduced to a one man operation. 


Sperry Filter Presses are available in a design and capacity to 


handle any filterable mixture and any filter material ... with 
center, side or corner feed; open or closed delivery; high or low 
temperature control; and your choice of labor saving devices. 


D. R. SPERRY & co., 


George S. 808 Ave. 
B. M. Pilhashy 833 Merchants Ex. Bldg., 
Alldredge & McCabe 847 E. 17th Ave. I 


Texas Chemical Eng. Co. | 
4101 San Jacinto, Houston, Texas 


FOR A LOW-COST ANSWER TO YOUR FILTRATION 
PROBLEMS, SEE THIS SPERRY CATALOG ... 

an up-to-date fully illustrated reference manual of 
erection, operating, design and construction data and 
specifications. Mail coupon for your free copy today. 


] 0 Send Free Sperry Catalog 


Sales Representatives | 
] © Have your Representative Contact us | 


onkers, N. Y. 


Name 


San Francisco, Cal. 
Company 


Denver, Colorado 
Address 


i City. State | 
CE-4 
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The answer to your 
pipe expansion problems NAMES... 


Klipstein was taken over by 


‘ American Cyanamid. 
Cx In 1936 Jacobson joined Ohio- 
Apex as general manager and 
rapidly established the company 


as a commercial supplier of plas- 
Expansion Joi nts ticizers for use with vinyl] resins. 
His pursuit of an intensive de- 
velopment program resulted in 
the first commercial process to 
make dioctyl phthalate (DOP). 
In 1951 Jacobson was elected 
vice president and director of the 
parent company. He now devotes 
full time as business consultant 
and technical advisor to the cor- 
poration’s chemical groups. 


FREE-FLEXING 
PACKLESS EXPANSION JOINTS 


CUSTOM-DESIGNED EXPANSION 
JQANTS FOR SPECIAL PURPOSES 


Robert S. Parkins 


General Tire & Rubber Co. has 
announced the appointment of 
Robert S. Parkins as staff devel- 

a CONTROLLED-FLEXING PACKLESS EXPANSION JOINTS _ division. 

Parkins received both his 
bachelor’s and master’s degrees 
Here’s where you'll find the skill and experience to guide your selection in chemical engineering from the 
of ways to take care of pipe motion problems, Flexon engineering gives Univensty of Colucade. Foxmenriy 

assigned to General Tire’s Ash- 

you more — more research, more metallurgical care, more service, more tabula chemical plant as senior 
standards” to select from. And all of these add up to expansion joints process engineer, he joined the 
that you can install and forget! Free-flexing and controlled-flexing; organization in 1954. In his pre- 
pressure-balanced joints and other special designs; all in stainless steel, vious position he was process en- 
monel, and other workable alloys. gineer for General Electric Co. 


Why settle for less—when experience shows that you 
get more of everything from Flexon? OBITUARIES 


Lee A. Keane, retired vice pres- 
ident of U.S. Industrial 


TODAY —write for your copy a Chemicals Co., died February 
of this 28- page Flexon ea 7 at his home in New Canaan, 


63 years old. 
Expansion Joint Design Guide 
Albert A. Scharwachter, 61, 
executive vice president of 
Arizona Chemical Co., was 
4 killed in an accident that oc- 
ECS curred in Winter Park, Fla., 
on February 14. 
corporation 
EXPANSION JOINT DIVISION +1317 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


Cx 


EXPANSION JOINTS mETAL HOSE NON-METALLIC HOSE AIRCRAIT COMPONENTS 


FLEXQN 
€J-218 
y 


INSTALLING LIQUID LEVEL GAGES 


Penberthy 4 
BW, “FLOATING SHANK” 
| 


lines up off-center holes | 


A ANE, Center-to-center variations of 
vessel tappings or gage assembly can cause 
CASTERS costly, inaccurate mounting. 


WITH 


P H E N 0 L | C STANDARD SHANK 
| (DARNELLOPHEN) | Minimum tolerance between union 


W H E E L S nut, nipple, and nipple flange pre- 
vents any corrective movement to 

compensate for inaccurate tapping. 

Gage and valve assemblies must 


either be ‘‘force-fitted” or vessel 
retapped. 


FLOATING SHANK 


Recessed neck (a) plus wide union 
opening (b) permit “446” move- 
ment of flange (c) in ANY direc- 
tion. Together, ‘floating shanks” on 
top and bottom gage valves com- 
pensate for off-center tapping errors 
as high as “4”..Machined flange (c) 
assures TIGHT metal-to-metal 
union with valve body (d). 


check these 
Special features +.-eliminates mounting strains 


By permitting freedom of movement up to *¢” in ANY direction, 

: Penberthy ‘floating shank’ principle protects against mounting 

@ No rusting or corroding stresses . .. allows gage and valve assemblies to seek TRUE center- 
to-center position between inaccurately tapped holes. 


@ Non-marking 
@ Quieter rolling 


@ Will stand temperatures up to 
200° F. 


@ High impact strength 


AN EXCLUSIVE EXTRA AT NO EXTRA COST 


@ cuts installation time and replacement costs by 50% 
@ provides true gage and valve alignment on incorrectly 

tapped vessels 
@ eliminates “force-fitting” and subsequent strains on gage and 
@ Resist oils, greases and most - valve assemblies 

chemicals @ prevents possible damage to entire installation 

@ reduces unnecessary glass breakage due to gage distortion 
@ Wheels have beveled edges— a WRITE for Catalog 36 showing complete line of liquid level gages 
; and valves, Standard or special assemblies available through local 


protect floors better. suppliers or direct. 


PENBERTHY MANUFACTURING COMPANY of Buffalo-Eclipse Corporation 
Write for Complete Details 1242 Holden Avenue Detroit 2, Michigan 

EJECTORS 

INJECTORS 
DARNELL CORPORATION, LTD. Everywhere... you're seeing more CYCLING JET 
DOWNEY (LOS ANGELES COUNTY) CALIFORNIA PUMPS 

60 WALKER STREET, NEW YORK 13, NEW YORK PRODUCTS BY QUID LEVEL 
36 NORTH CLINTON STREET, CHICAGO 6, ILLINOIS GAGE VALVES 
SUMP PUMPS 
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MALLINCKRODT CHEMICAL WORKS 


202 


MATTRESSES 


“Gee, Dad! Mallinckrodt 
Chemicals sure do bounce up 
in the strangest places.” 


We do not put the bounce in 
foam rubber mattresses, but our — 
potassium sulfate is used 
extensively as an electrolyte to 
control the degree of polymerization 
in the manufacture of synthetic 
latex rubber. Important, too, is its 

_ use as an anti-flash agent in 
smokeless powder. 


Yes, Mallinckrodt industrial 
chemicals do bounce up in the 

_ strangest places . . . meeting difficult 
specifications in over 200 

industries. Mallinckrodt's research, 
production experience and 
versatile manufacturing facilities 
provide pure, uniform industrial 
‘chemicals — first for pilot plant, 
then for large-scale production. 


‘Remember. .. you might be 


better served by Mallinckrodt 


SEND FOR our 
INDUSTRIAL CHEMICALS 
PRICE LIST 


ST.LOUIS - NEW YORK - MONTREAL 


FIRMS IN THE NEWS | 


R. A. LABINE 


$6.5-Million Fertilizer Unit Swings on Stream 


The sulfuric acid unit at 
Coastal Chemical Corp.’s new 
fertilizer plant at Pascagoula, 
Miss., sports what is probably 
world’s biggest single sulfur 
burner (capacity—600 tons/day 
H.SO,). Plant makes wet phos- 
phoric acid via St. Gobain proc- 
ess, can produce 350 tons/day 
ammonium phosphate. 


Pennsalt Chemicals Corp. has 
entered another phase of the 
missile fuel field with its an- 
nouncement that it will erect 
an ammonium perchlorate 
plant adjacent to its sodium 
chlorate plant at Portland, 
Ore. 


Wyandotte Chemicals Corp. has 
just placed on stream at 
Wyandotte, Mich., the first 
unit for commercial produc- 
tion of methylpyrazine and 
2,5-dimethylpyrazine. 


Koppers Co. is shaping up plans 
for another expansion of its 
polyethylene plant at Port 
Arthur, Tex. Expected to 
double plant’s capacity, new 


plans follow hard on heels of 
a 20% expansion just being 
completed. 


Allied Chemical’s General 
Chemical Div. has_ started 
construction on a new hydro- 
fluoric acid plant at Nitro, W. 
Va., to supply the metal and 
other industries in the area. 


United-Heckathorn Co., Rich- 
mond, Calif., is planning to 
build a $250,000 synthetic 
cryolite plant in the Garfield, 
Utah area. Proposed capacity 
is 3,000 tons/yr. via a new and 
still-secret process. 


Boise Cascade Corp. has selected 
Swinerton & Walberg Co. of 
San Francisco to erect its 
$15-million pulp and paper 
mill at Wallula, Wash. Work 
is expected to be completed 
within a year. 


Du Pont plans to build a new 
unit for manufacturing two 
new polyvinyl acetate emul- 
sions at the Toledo, Ohio, 
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plant of the electrochemicals This “heart-failure” 


department. The new unit is 
expected to be in operation 
by next December. 


can lengthen someone’s life! 


Linde Co. will start construc- 
tion in June on an automated 
oxygen unit at the Ports- 
mouth, Ohio, plant of Detroit 
Steel Corp. When completed 
by end of this year, unit is 
expected to produce 20 mil- 
lion cu. ft./mo. oxygen. 


Sherwin-Williams Co. has con- 
struction underway on new 
facilities for manufacture of 
high-grade barium monohy- 
drate at Coffeyville, Kan. 
Using a_ patent-applied-for 
process, firm will produce 
99% pure monohydrate di- 
rectly from baryates ore; op- 
eration is slated for this fall. 


Staley Mfg. Co., corn and soy- 
bean processor, announces 
plans for a new three-story 
pilot plant annex to expand 
process development work at 


its Decatur, IIl., plant. 
Pictured above is what happens when a pressure vessel protected 


by a BS&B Safety Head develops pressures above safe limits. 
‘‘Heart’’ of the Safety Head is the rupture disc, which bursts to 
relieve the overpressure instantly and completely—guarding against 
injuries to personnel and damage to plant equipment. 


BS&B Safety Heads 
protect pressure systems in every type industry 


Thousands of BS&B Safety Heads are today protecting millions 

of dollars worth of property and equipment and countless human lives. 
There’s a BS&B Safety Head suitable for many types of pressure systems 
containing air, gas, steam or liquid. 


BS&B Rupture Disc —“Heart” of the Safety Head 


BS&B rupture discs are designed to relieve 
pressures at any specified point from 3 to 


. . 100,000 pounds per square inch. They are 
Chicago Bridge & Iron Co. has available in standard sizes ranging from “% inch 


its night — working = to 36 inches in diameter, and in special sizes 
190-ft.-dia. Hortonsphere that and types for virtually any application. 

will house the atomic reactor 
for the Dresden Nuclear If you use any type of pressured system, let us tell you more about 
Power Station near Chicago. BS&B Safety Heads and rupture discs. Call or write your 
nearest BS&B office or representative—or write to... 


National Tank & Boiler Co. is 
doubling its manufacturing 
space with the construction Ps i LACK, 
of a 30,000-sq.-ft. metal fab- — 
rication plant in the Hazel- —< BS B IVALLS & 
wood-Berkeley industrial area RYSON; INC. 


near St. Louis, Mo. 
ee Safety Head Division, Dept. 2-N4 
-Mud 0. iv “CIRCUIT BREAKER” 7500 East 12th St. 
Stoner-Mudge Co., protective 


coatings maker, has added a = 
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FIRMS ... 
3-story laboratory wing to 
its headquarters building ia 
Pittsburgh, Pa., doubling re- 


search facilities. 


FROM ACID AND SOLVENT SPRAYS | ce 


recently brought into produc- 
tion its new plant at Patter- 
son, Ark., for manufacture of 
liquid fertilizers. 


CHEMPRO 


EXTERNAL 
MECHANICAL SEAL 


@ Installed in 20-30 minutes. 
@ No aeidin glond. cal Corp. has started up its 
@ Flushing, cooling and/or new highly automated plant 
ie for production of hydrocar- 
bon resins and _ aromatic 
solvents at West Elizabeth, 
Pa. 


Geigy Chemical Corp. has 


j 7 broken ground in Ardsley, 
CHEMPRO is the only EXTERNAL mechan N. Y., for a 37,000-sq.-ft. lab- 


ical seal with seal faces located inside the oratory that will be devoted 
pump stuffing box. This eliminates hazardous to basic pharmaceutical re- 
spray conditions existing with ordinary seals search. 
whose faces are outside the stuffing box. Corn Products Refining Co. has 
Unlike internal seals, the CHEMPRO is awarded to Walter Kidde Con- 
never completely immersed in the pumping structors a $2-million con- 
liquid. Seal f di ble E tract for the design, engineer- 
iquid. Seal faces are a justable EXTER- ing and construction of a corn 
NALLY by single set screw arrangement— processing plant to be erected 


without dismantling the seal or pulling pump in Cali, Columbia. 
shaft. Graver Tank & Mfg. Co. has 
Write fo e been awarded the enclosure- 
for Chempro Seal Bulletin CP551 
experimental breeder reactor 
to be built at the National 
Reactor Testing Sta. near 
Idaho Falls, Idaho. The ves- 
sel will be of 1-in. steel, 80 


CHEMICAL & POWER PRODUCTS, INC. ft. wide and 139 ft. high. 


The Original Fabricators of Teflon Packings and Gaskets Chemical Process Co. has com- 


New pleted construction of ex- 
5 Broadway, York 4, N. Y. i panded facilities for manu- 
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facturing Dion resinous adhe- 
sives at Redwood City, Calif. 


Allis-Chalmers will erect a new 


engineering, development and 
research laboratories on a 30- 
acre site near Milwaukee, 
Wis. The initial building will 
have 23,000 sq. ft. of labora- 
tory space. 


American Chrome Co. is start- 


ing construction of a high- 
carbon ferro chrome _ pilot 
plant at Nye, Mont. Initial 
production wil be 5 tons/day 
with a later boost to 15 tons/ 
day. 


American Bitumuls & Asphalt 
Co., subsidiary of Standard 
Oil of California, is con- 
structing a bitumuls 
emulsified asphalt plant at 
Standard’s Richmond Beach 
plant north of Seattle, Wash. 
New unit is slated to go into 
production around May 1. 


Esso Standard Oil is operating 
a new 7,200-bbl./day Power- 
forming unit at its Everett, 
Mass. refinery. Built by Bad- 
ger Mfg. Co., facilities had to 
be erected on “stilts’—con- 
crete pilings driven deep into 
area’s marshy tidelands. 


Parke-Davis has chosen Barton- 
Malow Co. of Detroit as gen- 
eral contractor for firm’s new 
medical research laboratories 
near Ann Arbor, Mich. When 
completed early in 1960, fa- 
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BEFORE YOU SPECIFY PROCESSING 
EQUIPMENT MAKE SURE YOU HAVE 
THE LATEST INFORMATION AND 


COST DETAILS ON 


IMPERVIOUS GRAPHITE EQUIPMENT 


e@ Do you want a rupture disk, the burst 
characteristics of which are not affected by 
changing temperature? Do you want a sim- 
ply constructed, self-cooling chemical pump 
which is virtually leak-proof? Need a heat 
exchanger that takes up less space for a given 
amount of transfer surface? Need a complete 
HCL plant? ... towers? ... pipe? ... fit- 
tings? ... valves? 


When processing equipment is produced 
from IMPERVITE graphite, many out- 
standing advantages can be obtained at a 
surprisingly low cost. Some of the unusual 
properties of IMPERVITE include immun- 
ity to thermal shock, high rate of thermal 
conductivity, and ability to withstand the 
attack of practically all corrosives, except a 
few strong oxidizing agents. 


Before you specify any processing 
equipment, m2ke sure you know the 
cost of standard IMPERVITE equip- 
ment. Bulletin No. 249 shows a 
typical drawing or illustration of 
each type of equipment, lists the 
standard models available, and charts 
the cost per square foot of heat trans- 
fer area, or other convenient unit. 


WRITE FOR YOUR a= 


COPY TODAY -] 


raus(F ])INDUSTRIES 


31915 AURORA RD. 
SOLON, OHIO 


PHONE: CH. 8-4343 
TELETYPE: SOLON-0-720 


RUPTURE DISKS 


PUMPS 


=) 


TOWERS 


~ 
TUBE & SHELL 
Nes 
CROSS BORE 
at 
Od 
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COMBINATION 
WRENCHES 


The Busiest 
Tools in the 


Close-quarter short handle — 
8-wrench set from 5/16 to 3/4-in. 
openings. Also individually. 


IMPORTANT FEATURES 
1. Choice of long or short han- 
dles. 


2. Boxocket® broached to give 
clean, sure-gripping walls. 

3. Chamfered opening aids in 
placing over nut. 

4. Accurately centered opening 
gives walls equal thickness 
and strength. 

5. Easy-gripping handles have 
no sharp edges. 

6. Open end is set at 15-degree angle — 
turns nut with 30-degree handle move- 
ment. 

7. Slim heads slip into tight spots. 

8. Pear-shaped jaws handle close-quarter 
work. 

9. Opening has rounded bottom — helps 
prevent breakage. 

10. Same size opening at both ends. 


3 POPULAR SETS © OTHER SETS AND EXTRA LARGE 


SINGLE WRENCHES AVAILABLE 


Angled-clearance offset — 6-wrench set from 
5/16 to 5/8-in. openings. Also individually. 


q High-leverage, long handle 
— 8-wrench set — sizes from 
7/16 to 7/8-in. openings. Also 
12, 15 and 18-wrench sets or 
individually. 


Snap-on branches and ware- 
houses are located in key in- 
dustrial centers throughout the 
U.S. and Canada. 


NLP 


* 


Kenosha, Wisconsin 
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cilities will house 400 em- 
ployees. 


Hooker Electrochemical’s new 

$3.5-million research center 
at Niagara Falls, N. Y., is 
well underway. Wigton-Ab- 
bott Corp. is handling engi- 
neering and construction. 


U.S. Rubber Co.’s North British 
Rubber Co. subsidiary has 
started construction of a new 
145,000-sq -ft. hose factory in 
Edinburgh, Scotland, that is 
a major part of the firm’s 
$8.5-million modernization 
program. 


Ethicon, Inc., Somerville, N. J., 
has installed a linear acceler- 
ator at its plant and is using 
it for sterilization of a major 
portion of its surgical prod- 
ucts. 


Bound Brook Oil-Less Bearing 
Co. is building a manufactur- 
ing plant in Sturgis, Mich. for 
production of self-lubricated 
sintered bearings. 


M. W. Kellogg is providing proc- 
ess, design engineering and 
procurement for a 24,000- 
bbl./day expan‘ion of the 
Concon, Chile, refinery of 
Empresa Nacional Del Pe- 
troleo. 


Canadian Industries Ltd.’s new 
hydrogen peroxide plant has 
swung on stream at Hamilton, 

Ont., using the Becco electro- 

lytic process. 


Socony Mobil Oil Co. has an- 
nounced plans for a $28-mil- 
lion refinery to be erected 
near Puerto Cabello, Venezu- 
ela. The 40,000-bbl./day in- 
stallation is scheduled for 
completion late in 1959. 


Solvay Process Div., Allied 
Chemical & Dye Corp., has 
completed a new dense soda 
ash plant at Baton Rouge, La., 
doubling plant’s previous ca- 
pacity. 


Walmet Corp., Detroit, Mich., is 
installing a large new ball 
mill for blending high-priced 
metals in powder form. With 
capacity of 800 lb., unit will 

handle cobalt powder and car- 
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Time for a look at process economies ? 


Faced with stiffer competition and climbing operat- 
ing costs, more and more process engineers are 
finding that L&N precision analytical equipment 
“nays off” in savings ... by increasing process effi- 
ciency and product yield. 

When you’re looking for economies, talk with our 
engineers about precision analytical instruments for 
sulfuric acid production, ethylene product analysis, 
and many other chemical and petrochemical proc- 
esses. You'll find that L&N not only supplies ad- 
vanced electronic Speedomax" recorders, indicators 
and scanners, analyzer cell systems and electric and 
pneumatic control systems, but sound answers for 
instrumentation problems involving: 
Temperature—for all industrial applications fea- 
turing entire temperature spectrum by thermo- 
couple, Thermohm® or Rayotube® sensing elements. 
pH—for control of process solutions. 

Electrolytic Conductivity— for detection of conden- 
sate purity and control of some processes. 
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Thermal Conductivity—/for binary and simple gas 
mixtures. 

Gas Chromatography— with 
analysis of process streams. 
Infrared Analysis—for multi-component gas mix- 
tures. 

Magnetic Oxygen Analysis—for O2 control in 
combustion processes, protective atmospheres, ete. 
Air Pollution Monitoring—with the preferred 
Thomas Autometer. 

For further information on L&N equipment for 
chemical, petroleum and allied industries, talk to the 
men at our nearest office, or write to Leeds and 
Northrup Co., 4916 Stenton Ave., Phila. 44, Penna. 


Chromomax® for 


LEEDS IN NORTHRUP 


Instruments TH Automatic Controls » Furnaces 


Meets 
Severe 


Conditions 


a Thermocouple Wire 4 


Where Durability, Hi-Temp Resistance Are Needed 


“Ceramo” thermocouple wire is de- 
signed specifically for severe condi- 
tions—conditions where ordinary ther- 
mocouple wire is inadequate. “Cera- 
mo” design, pioneered and developed 
by Thermo Electric, includes thermo- 
couple material conductors with ce- 
ramic insulation and overall metal 
sheathing. Use this versatile wire to 
solve your problems of high tempera- 
ture, moisture, abrasion, pressure. 
chemical or corrosive action, and dif- 
ficult installation. 


For a given application, “Ceramo” 
will outlast comparable standard types 
many times — with no significant dif- 
ference in response. You can form it 
to almost any shape without shorting 
or grounding —thus simplifying in- 
stallation in previously inaccessible 
spots. “Ceramo” thermocouples can 
often be used bare where protection 
tubes would ordinarily be needed. An 
enclosed hot junction “Ceramo” ther- 
mocouple will withstand pressures up 
to 40,000 psi. 


Available Materials 
Various “Ceramo” conductors are 
available for temperatures from 
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—320°F. to 3,000 F. These include 
I-C, C-C, C-A, Pt. 10% Rh.-Pt., Pt. 
13% Rh.-Pt.... plus Pt. 30% Rh.-Pt. 
6% Rh. Sheathing can be selected to 
meet the requirements of many differ- 
ent ambient conditions. Standard 
sheath materials include Stainless 
types 304, 309, 310, 316 and 347; In- 
conel; aluminum and copper. Special 
sheaths are made of titanium, tan- 
talum, Hastalloy C, platinum, Monel. 
Chromel, Alumel, and copper-nickel 
alloy. 

Available Sizes 
Conductors are supplied from 36 to 
12 gage. Overall diameters: 2-conduc- 
tor types — 1/25” to 7/16”; 4-con- 
ductor types—1/16” to 7/16”. Stand- 
ard lengths: up to 30 ft. Special 
lengths: up to 60 ft. 


Write For Catalog 31-300-E 


SADDLE BROOK, NEW JERSEY 


in Canada: THERMO ELECTRIC (Canada) LTO., Brampton, Ont. 


FIRMS... 


bides of tungsten, titanium 
and tantalum; boosts produc- 
tion by 30%. 


B. C. Forest is now checking 
out equipment preparing to 
start up its new $46-million 
bleached sulfate pulp mill at 
Crofton, B. C. Full-scale pro- 
duction is scheduled for early 
spring. 


% 
NEW LOCATIONS 


Sun Chemical Corp. has moved 
its headquarters to 750 Third 
Ave., New York 17, N. Y. 


F. J. Stokes of Canada, Cana- 
dian subsidiary of F. J. Stokes 
Corp. of Philadelphia, has 
moved its Toronto headquar- 
ters to 4198 Dundas St. West. 


Water Service Laboratories, 
specialists in corrosion con- 
trol, has moved its Philadel- 
phia offices and laboratories 
to 169 W. Wyoming Ave. 


Babcock & Wilcox Co.’s Char- 
lotte, N. C., district sales of- 
fice has been moved to 1100 
Wachovia Bank Bldg., 129 
Trade St., Charlotte 2. 


Kennedy-Van Saun Mfg. & En- 
gineering Corp. of Danville, 
Pa., has relocated its New 
York headquarters at 405 
Park Ave., New York City. 


Foster Grant Co. is now in pro- 
duction of high-impact sty- 
rene product called Fosta 
Tuf-Flex in a new $1-million 
plant at Leominster, Mass. 


Continental Can Co. has devel- 
oped a metallized paper for 
carton overwraps and for can 
and bottle labels. First com- 
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TONNAGE MOLYBDENUM CHEMICAL 


AMMONIUM MOLYBDATE, REAGENT 
F.W. 1235.95 
Meets A.C.S. Specifications 

Assay (as MoO,) 

Insoluble Matter . 

Chloride (Cl) 

Phosphate (PO,) 

Sulfate (SO.) . . 

Heavy Metals (as Pb) . 

Magnesium and Allied Cations 

pH of 5% Solution at 25°C 

Particle Size (Mesh): at least 95% thru U.S. No. 20 Sieve 

at least 90% on U.S. No. 140 Sieve 


AMMONIUM MOLYBDATE, C.P. 

(NH,).Mo,0.,.4H,0 F.W. 1235.95 
Assay (as MoOs). . 81.0-83.0% 
insoluble Matter . % Max. 
Chloride (Cl) . % Max. 
Nitrate (NOs) . % Max. 
Phosphate (PO,). . . % Max. 
Sulfate (SO,) % Max. 
Heavy Metals (as Pb) % Max. 
pH of 5% Solution at 25°C . . . . 
Particle Size (Mesh): at least 95% thru U.S. No. 20 Sieve 

at least 90% on U.S. No. 140 Sieve 


SODIUM MOLYBDATE, TECH. ANHYD. 
Na.MoO, F.W. 205.93 


Assay (NaMoO,) - 98.0 % Min. 
Insoluble Matter . e 
Chloride (Cl) . . 


Sulfate (SO.) . . . 
pH of 5% Solution at 25°C 


MOLYBDENUM TRIOXIDE, REAGENT 
MoO; F.W. 143.95 
Meets A.C.S. Specifications 


MOLYBDIC ACID, PURIFIED 


Min, 84% MoO, 
Assay (as MoO,) 
Insoluble in NH,OH 
Chloride (Cl) 
Phosphate (PO,) 

Sulfate (SO,) 0.020 % Mox. 
Heavy Metals (as Pb) 0.005 % Max. 
Particle Size (Mesh): at least 97% thru U.S. No. 40 Sieve 

at least 10% thru U.S. No. 325 Sieve 


84.0-86.0 % 
0.020 % Max. 
0.002 % Max. 
0.0005% Max. 


Assay (MoOs) 

Insoluble in NH,OH . 
Chloride (Cl) 

Nitrate (NOs) 

Phosphate (PO,) 

Sulfate (SO,) 

Ammonium (NHi) . . 
Heavy Metals (as Pb) 


Particle Size (Mesh): at least 90% thru U.S. No. 40 Sieve 
at least 10% thru U.S. No. 325 Sieve 


USES 


Molybdenum compounds are widely used a _ dn addition to above mentioned Molybdenum 


the production of catalysts, phosphomolybdic-~ 

phosphotungstic lake colors, molybdate chrome 
Orange pigments, protective and decorative 
metal finishes, soil additives, and pure molyb- 
denum metal for radio tubes, X-ray tubes, and 
incandescent lamps. They have specific uses in 
pharmaceutical, leather and textile manufacture. 


J.T. Baker Chemical Co. 


Phillipsburg, New Jersey 


“Chemicals, Baker also supplies several other 
Molybdenum Chemicals for industrial use. 


Technical product data, samples, and prices 
will gladly be forwarded upon request. 


Address your letter to J. T. Baker Chemical Co., 
Executive Offices, Phillipsburg, New Jersey. 


Max. 
Max. 
Max. 
Max. 
Max. 
Max. 
Max. 
0.20 % Max. 
« « « Wie 
« « 0.020 % Max. 


ee ee 


AT TURCO PRODUCTS, INC. 


HO°-- 
ee 


CONTROL PANEL 


OMEGA MODEL 50-8 
BELT GRAVIMETRIC 
FEEDERS WITH 
DUST COLLECTORS 


ot OF MATERIALS IN MOTION FIRMS... 
TR 


mercial package applications 
are being studied. 


Tube Turns Plastic, Louisville, 
Ky., has replaced its existing 
line of smooth-face flanges 
with a complete line of 
flanges having concentric- 

serrated faces for PVC piping 

systems. 


Catalin Corp. of America has 
just available 14 
chemical intermediates and 
specialties resulting from 
stepped-up research effort. 
Included are chemicals used 
in pharmaceuticals, soaps, 
dyestuffs and fungicides. 


LOADED DRUMS 
TO STORAGE 7 


PROPORTIONING PUMPS 


provides positive quality control, 
high production at low cost, maximum production flexibility 


This compact line of Omega Belt Gravimetric Feeders controls the 
formulation of over two-hundred different cleaning and process chem- 
icals and rust preventives. Dry chemicals are proportioned with liquid 
chemicals, dye and perfume fed by Proportioneers Pumps. Because of 
the Omega Feeders’ high accuracy (+ 1% by weight) and wide range 
(100:1), the compounding system produces high quality products and 
permits maximum production flexibility at lowest direct Jabor cost. 


At Turco, as at hundreds of other process companies, Omega furnished 
an integrated system . . . including dry and liquid feeders and necessary 
controls, instruments, and panels . . . thus providing a single source and 
a single responsibility for the complete proportioning system. 


Omega Offers a full line of process-engineered feeders — for dry and 
liquid materials — volumetric and gravimetric. Bulletin 10-N1 gives 
complete details. For your copy, write Omega Machine Co., Process 
Application Department, 369 Harris Ave., Providence 1, R. I. 


Compounding hand cleaner at Turco Products Inc. 


los Angeles, California Central Control Panel 


OMEGA MACHINE CO. 


BF INDUSTRIE 


Celanese Corp. of America has 
started commercial produc- 
tion of a new type of rigid 


polyethylene. Called Forti- 
flex A-20, material is said to 
have high strength, resist- 
ance to stress cracking and 
to have an unusually low melt 
index. In picture, strands 
flow through water bath prior 
to being chopped into pellets. 


MERGERS & 7‘; 
ACQUISITIONS 


Monsanto Chemical Co. has en- 
tered the naval stores field 
with the purchase of the 
physical assets of Filtered 
Rosin Products of Baxley, 
Ga., manufacturer of paper 
size and other gum rosin 
items. 


Yuba Consolidated Industries 
has acquired Dynalysis De- 
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Using Salt Efficiently 


by INTERNATIONAL SALT COMPANY, INC. 


o Hydraulic Handling—Quick, Economical 


Here’s a new, effective method for 
moving salt from delivery cars or trucks 
into plant storage, without disrupting 
other operations. Hydraulic Handling sys- 
tems, already in operation in several 
plants, have eliminated the expense of 
mechanical unloading equipment, and cut 
down considerably on man-hours needed 
to do the job. 


What is Hydraulic Handling? Very 
simply, Hydraulic Handling is the move- 
ment of granular salt in circulating satu- 
rated brine, through pipes. Referring to 
the diagram, you will note that dry salt 
from the hopper car is mixed with satu- 
rated brine in a salt-receiving pit, to form 
a slurry of the saturated brine and undis- 
solved salt. This slurry is pumped through 
a pipe to a salt-storage tank. Overflow 
brine from the tank continuously returns 
to the slurrying pit to carry more salt 
into storage. 


Advantages of Hydraulic Handling. 
Every Hydraulic Handling installation 
has a number of exclusive advantages: 


1. Great flexibility. Because pipes do the work 
of carrying salt, a Hydraulic Handling system 
can be installed anywhere in the plant. Piping 
is flexible, and can be run where it won’t in- 
terfere with other plant operating activities. 


2. No need to move existing equipment. Ma- 
chines that might obstruct mechanical han- 
dling equipment simply don’t get in the way 
of a Hydraulic Handling installation. 

3. Long life, low maintenance. You need no 


safety guards ...no roofing to protect salt 
from weather...no belt conveyors, eleva- 


For rock-salt users, Hydraulic Handling is 

lly ical when used with 
combined wet-storage and dissolving 
tanks or with International Salt Com- 
pany’s famous Sterling Wet-Storage Lix- 
ator. These units store Sterling Rock Salt 
the same way Hydraulic Handling moves 
it: combined with saturated brine. Thus 
the salt-and-brine slurry delivered 
through Hydraulic Handling to the Lix- 
ator is already in the correct form. The 
Lixator delivers 100°%-saturated Lixate 
Brine through pipes to any point of use 
in the plant, and automatically makes 
more brine as needed. 

From delivery to use, dry rock salt is 
never handled in plants equipped with 
both a Hydraulic Handling system and a 
Sterling Lixator. 
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Way to Move Salt into Storage 


OVERFLOW BRINE 
RETURNING TO PIT 


SALT-RECEIVING PIT 


POSSIBLE HYDRAULIC INSTALLATION. 


tors or similar pieces of mechanical handling 
equipment. Also, there is never any salt dust 
that might corrode vital plant equipment. As 
a result, Hydraulic Handling installations 
have a long life, with very little maintenance 
expense. 

4. Unlimited capacity. Hydraulic Handling 
systems can be designed to unload, move and 
store any amount and type of salt—rock or 
evaporated. Whatever your specific unload- 
ing needs, Hydraulic Handling can satisfy 
them. 

You can get more information on how 
Hydraulic Handling can work in your 
plant to cut down salt-unloading and salt- 
handling expense from International Salt 
Company. One of our experienced Sales 
Engineers will be glad to work with you to 
determine the best system of Hydraulic 
Handling for your specific needs. He can 


also help you use salt efficiently ina// your , 


plant operations needing salt or brine. 


Service and Research 
are the Extras in 


Behind this qualified salt specialist are 
all the resources and experience of 
International Salt Company. We produce 
both Sterling Rock Salt and Sterling 
Evaporated Salt in all types and sizes... 
plus automatic equipment for making 
brine from both kinds of salt. So our sales 
engineer can recommend the type and 
size of salt most perfectly suited to your 
needs. He can also recommend the most 
efficient and inexpensive methods for stor- 
ing, handling or using salt or brine. Ask 
him...sendacard or letter to International 
Salt Company, Inc., Scranton 2, Pa.... 
or contact our nearest sales office. 


INTERNATIONAL SALT CO., SCRANTON, PA. 
Sales Offices: Atlanta, Ga.; Chicago, IIl.; New Orleans, 
La.; Baltimore, Md.; Boston, Mass.; Detroit, Mich.; 
St. Louis, Mo.; Newark, N. J.; Buffalo, N. Y.; New 
York, N. Y.; Cincinnati, O.; Cleveland, O.; Philadel- 
phia, Pa.; Pittsburgh, Pa.; Memphis, Tenn; and anand 
mond, Va. 


STERLING SALT 


PRODUCT OF INTERNATIONAL SALT COMPANY, INC 
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" Up to 
your ears 


then change 
to a Dow Corning SILICONE DEFOAMER 


1 OUNCE KILLS FOAM IN: 
125,000 1b 


250,000 lb phenolformaldehyde, urea formalde- 


hyde, asphalt, starch sizing 
molasses, vat dye solution, trioxide 


ickling solution, tall oil 
pickling solution, t G2,.500 


soft drinks, 70% caustic liquor, black 
liquor, sulfuric acid pickling bath 
FREE SAMPLE 
Make your own test of Dow Corning SILICONE DEFOAMERS. 
Use the coupon below or write on your letterhead to receive 
a free trial sample. No obligation, of course. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


i 


Oil systern 
Aqueous system 


| Other 


i city ZONE STATE 


} 
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FIRMS... 


velopment Laboratories, a Los 
Angeles designer and manu- 
facturer of electro-mechan- 
ical missile systems. 


Pudget Sound Pulp & Timber 
Co. and the Pacific Coast Pa- 
per Mills of Washington will 
merge their operations at 
Bellingham, Wash., if stock- 
holders approve the plan an- 
nounced recently. 


Morningstar-Paisley has _ ac- 
quired two firms recently, 
bringing about a substantial 
addition to its line of starch, 
resin and chemical offerings 
to the paper industry. Added 
were: Haberland Mfg. Co. and 
Federal Adhesives Corp. 


Lawter Chemicals, Inc., of Chi- 
cago has purchased the name, 
assets and good will of 
Krumbhaar Chemicals, South 
Kearney, N. J. Krumbhaar 
will continue to operate under 
its old name. 


Schenley Industries has bought 
a substantial stock interest in 
Radiation Applications, Inc., 
which is active in atomic en- 
ergy, chemicals, metallurgy 
and aerosol technology. 


Thiokol Chemical Corp. is plan- 
ning to purchase the principle 
assets of the Hunter-Bristol 
Corp. of Bristol, Pa., expand- 
ing Thiokol’s interests in 
rocket-aircraft field. Agree- 
ment is subject to approval 
of Hunter-Bristol stockhold- 
ers. 


Stone & Webster Engineering 
Corp., in a move to broaden 
its activities in the nuclear 
field, has acquired Associated 
Nucleonics, Inc., of Garden 
City, 


Commercial Filters Corp., sub- 
sidiary of Ogden Corp., has 
acquired branch offices and 
warehouses of W. A. Case & 
Son Mfg. Co. in Niagara Falls, 
Buffalo, Rochester, Syracuse, 
Olean and Jamestown, New 
York. 


Mandrel Industries has ac- 
quired Sequoia Wire Co. of 
Redwood City, Calif., manu- 
facturer of wire and cable 
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Copper tube for pipe lines cuts installation time 40% 
—gives superior service in paper pulp handling 


COPPER TUBE USED to‘transmit paper pulp in the Crocker, Burbank & Co., Mill #5 
at Fitchburg, Mass. 


LARGE-DIAMETER copper tubes are joined by welding (note elbow) or by the 
flange type of connection. 
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WILLIAM G. DUNN of Crocker, Burbank & Co. says copper tubes 
for the process lines in paper-making plants offer many advan- 
tages over other piping materials. He uses Anaconda Copper 
Tube in sizes up to 10” I.D. 


“Easy handling and installation are the biggest advan- 
tages of copper tube in our operation,” says William 
G. Dunn, supervisor of sheet metal and piping for 
Crocker, Burbank & Co., paper manufacturers of 
Fitchburg, Mass. 

“We estimate that copper saves us about 40% in 
installation time. Just the advantage of standard 20- 
foot lengths greatly simplifies our job, when you con- 
sider that we have runs up to 365 feet long. Also, 
because of the relatively light weight of copper tubes, 
we can do more fabrication and preassembly in our 
pipe shop than would be practical with heavier piping.” 


Meets corrosion problems. Copper tube lines are 
used to transmit paper pulp from beaters to pulp 
storage tanks and on to work boxes at the paper 
machine. In this service, copper does not contaminate 
the pulp and resists corrosion from the pulp solu- 
tions. Copper tube is also used to carry deionized 
water used in the paper-making process. 


Your requirements. No matter how special your 
piping problems may be, it is quite possible that 
Anaconda seamless tubes may provide the solution. 
The American Brass Company offers the widest range 
of sizes in copper and copper alloys available to in- 
dustry—from .032” O.D. to 26.875” O.D. Technical 
assistance is also available to help you determine the 
alloy best suited to meet your requirements. For such 
help or further information about Anaconda products, 
contact our nearest District Sales Office or write to: 
The American Brass Company, Waterbury 20, Conn. 


ANACONDA 
SEAMLESS TUBES 


in Copper, Everdur’, Cupro Nickel, Brass 
Made by 
THE AMERICAN BRASS COMPANY 
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Let us prove 


SOLKA’-FLOC is your 
best filter aid! 


Let us give you the facts on this ver- 
satile filter aid. Whether your field is 
heavy chemicals, food processing, 
pharmaceuticals, chromatography, 
beverages, textiles, plastics, water puri- 
fication, stream pollution or a long 
list of others, it can benefit you. 
We'll gladly tell you exactly how 
and why SOLKA-FLOC — economical, 
finely divided cellulose — performs so 
efficiently. How it improves your filtra- 
tion rates...keeps screens cleaner... 
saves down time...gives you more 


BROWN 


economical volume of clarified filtrate 
with minimum retention of filtrate in 
the cake. 

We'll show you why it makes a 
stable pre-coat, does not bleed, yet pre- 
vents loss of cake from pressure drops. 
And why it does not abrade pumps 
and valves. SOLKA-FLOC also adsorbs 
many metals such as iron, copper, other 
impurities. 

Write us about your specific filtra- 
tion problems. Address Dept. DF-4, 
our Boston office. 


COMPANY 


General Sales Offices: 150 Causeway Street, Boston 14, Mass. Mié//s: Berlin and Gorham, N.H. 
Sold in Canada by Brown Forest Products, Ltd., Montreal, Que. (ALPHA-FLOC) 
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FIRMS... 


products for communications, 
aircraft and electronics 
industries. 

American Petrofina is purchas- 
ing all major oil and gas 
holdings formerly owned by 
Atlas Corp. 


NEW NAMES 


Cleveland Fuel Equipment Co. 
has changed its name_ to 
Cleveland Controls, Ine., to 
better describe firm’s prod- 
ucts and projects. 


North American Cyanamid, Ltd., 
has changed its name to Cy- 
anamid of Canada and will 
establish headquarters in 
Mentreal. 


Mallory-Sharon Metals Corp., 
formerly Mallory-Sharon Ti- 
tanium Corp., has been offi- 
cially reorganized. Company, 
with plants in Niles and Ash- 
tabula, Ohio, assumes new 
name to reflect expansion into 
zirconium and other special 
metals. 


Hytron, Inc., fabricator of 
fluorocarbon products for 
missile, aircraft and other in- 
dustries, is now known as 
Lefco Products, Inc. 


NEW vo 

COMPANIES 

HEF, Inc., has been formed 
jointly by Hooker Electro- 
chemical Co. and Foote Min- 
eral Co. to specialize in man- 
ufacture of solid-fuel com- 
ponents for rockets and 
guided missiles. 


Haydon Instrument Co., Water- 
bury, Conn., is a new com- 
pany specializing in design 
and manufacture of electro- 
mechanical devices. 
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Standouts for 
Splash Protection! 


15'7 Chemical Shield 


Here’s engineered protection for the head, face and neck 
against hazardous chemical splashes. Unit consists of American 
Optical’s H-5 vulcanized headgear, a rear drape and front bib 
of acid resistant neoprene and a clear acetate window (1814” x 
10” x .040” thickness). Note the full crown deflector — quick 
fastening studs along front and end clips keep window secure. 


Snap fasteners along rear edge and at rear corners of deflector 
hold shoulder-length neoprene drape which fits snugly and 
encloses back of neck. Acid resistant neoprene bib attaches 
to lower edge of acetate window and extends well down chest 
— protects against splashes entering under window. Your 
nearest AO Safety Products Representative can supply you. 


AO PROTECTOCOTE 
NEOPRENE 


Serves you Right! 


In Aprons 25% more tear strength 
.. .30%-40% more abrasion resistance 
... 25% more chemical resistance. 100% 
neoprene saturated. All stitching covered 
with Neoprene Latex. Every apron has 
solid brass grommets reinforced through 
2 thicknesses of material at waist. Light- 


In Gloves Completely waterproof, 
dirtproof, oil, grease and solvent resist- 
ant. Rugged, durable yet comfortable 
and flexible with fully curved fingers and 
thumb. 6 models. Rigid quality controls 
weight for comfort . . . flexible . . . easy for tensile strength, elongation 
to launder. Available in several lengths, 142 DCP and durability sssure you of uniform 780 


: Neoprene Apron high quality — cut your handling costs. Neoprene Glove 
regular and split leg types. 42” Leng 12” Overall 


American ©) SOUTHBRIDGE, MASSACHUSETTS 


Trademarked COMPANY Branches in Principal Cities 
Safety Products SAFETY PRODUCTS DIVISION 


1833-1958 « 125 LEADERSHIP YEARS 
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CONTINUOUS 
HIGH PRESSURE 
SCREW 
PRESSES 


Planning to install high pressure lines in your EXTRACTION 


in they carry hot corrosive liquids of Liquids from Solids 


You will find sarety in DURASPUN Centri- DEWATERING 
fugally Cast Pipe. It's very strong, with | a , 
strength approaching that of forged steel. It Applications 
can be alloyed to give you maximum resist- 

ance to the heat and corrosion to be 

encountered. 


it's alloyed to resist 
corrosion and equipment 


Solvent extraction 


high temperature 


systems 


DURASPUN Pipe comes in a wide range, as follows: 
Minimum The French Oil Mill Machinery 
Outside Diameter Weil Length Co. has specialized in extraction 
2%" to 3” 1/4" 88” maximum machinery for the oil milling in- 
3” to 6” Inclusive 5/16” 110” maximum dustry for over 50 years with 
Over 6” to 12” Inclusive 3/8” 168” maximum, 24” minimum an outstanding record of 
Over 12” to 14” Inclusive 7/16” 168” maximum, 24” minimum achievement. 


Over 14” to 20” Inclusive 1/2” 180” maximum, 48” minimum 
Over 20” to 24” Inclusive 1/2” 88” maximum This experience in the profit- 


Over 24” to 32” Inclusive 5/8” 80” maximum able handling of extraction 
problems is now available to 


This is standard piping. Special cylindrical shapes in comparable high alloy the chemical industry. Write to- 
steel can be cast centrifugally . . . retorts, furnaces, fractionaters and other such | day for suggestions on the most 
equipment come in this class. profitable method of handling 
Write us about your requirements. Our metallurgists backed by thirty-five years extraction or de-watering. 


of experience will be glad to help select the best combination of alloying 
elements to take care of your operating conditions. tf, Foi7 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. OIL MILL MACHINERY CO. 
ATLANTA OFFICE: 764th Street, N.W. DIVISION 
CHICAGO OFFICE: 332 South Michigan Avenue SCREW PRESS | U.S.A. 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
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Here’s a pump you can 

use anywhere 

GOULDS self-priming 

centripetal pump (Fig.2520) 
pumps liquid...air 


... liquid and air 


As a scavenger... handy transfer... for 
cleaning up—which way can this versatile 
Goulds pump work for you? 

You can use it for almost anything. 

Because it pumps air and liquid in any 
combination, it handles foaming solutions 
and emulsions easily. It’s ideal for pilot 
plant work, for cleaning operations. 

Once primed, it stays primed. It won't 
air-bind. Even with loops or leaks in your 
suction line, its high air-handling capacity 
will keep liquids moving. 

Compact, lightweight, portable—it’s 
ready in all-iron construction, or in stain- 
less steel for corrosive service. It’s offered 
as a mobile unit (illustrated), pump-motor 
unit, or pump only for V-belt drive. The 
pump itself weighs 42 pounds. With 1! 
inch suction and discharge, capacities go 
to 60 GPM, heads to 80 feet. 

There’s a complete description of the 
Liquid Ring Pump in Bulletin 725.6; you 
can get a copy from us or from your 
Goulds representative. 


SUCTION DISCHARGE 


IMPELLER 


VOLUTE 


PASSAGE 
DISCHARGE 
PORT 


SUCTIO 
PORT 


This new self-priming Goulds pump eliminates air- 
binding by a unique use of centripetal action, The impeller 
forces liquids along a volute casing, building up pressure 
as the liquid moves to the narrow end. This pressure sets 
up a liquid piston action between each set of blades, 
forcing liquids to the center of the pump. The liquid 
piston forces any air entrapped in the center up through 
the outlet. 
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pumps for industry 


GOULDS PUMPS, INC. 
Main Office and Works, Seneca Falls, New York 


Branches and Representatives in principal cities 
In Canada: The A. R. Williams Machinery Co., Ltd. 
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PLANT-WIDE 
PROTECTION 
STOPS 
CORROSION! 


Se arias 


 CORROSION-PROOF 
f CEMENTS 


. complete line of sulfur silicate 
and resin based cements for 
plant-wide use in constructing 
corrosion-proof tanks, floors, pits, 
trenches and sumps. 


ATLAS CORROSION-PROOF 
TANK LININGS 


. . » natural or synthetic rubber 
and asphaltic materials designed 
to meet specific corrosive con- 
ditions within your plant and 
installed at the job site or in 
Atlas shops. 


ATLAS 

RIGID 
PLASTIC 
STRUCTURES 


. . corrosion-proof, self support- 
ing polyvinyl chloride designed 
and fabricated for use as tanks, 
ducts and fume systems to meet 
your exact needs... plastic pipe 
systems to convey all your 
corrosives. 

These products will give you per- 
manent plant-wide protection 
against corrosives. 

Write for Bulletin CC-3. 


eoouc! OMPANY 


MERTZTOWN, PENNSYLVANIA 


READER SERVICE... 


EDITORIAL REPRINTS 


Still available: These highly popular and valuable editorial 
reprints from past issues of Chemical Engineering. They'll help 
keep you on top of your profession. 


A 


@ Processes and Costs 96 Guide to Process Instrument Ele- 


48 Cost Estimation Il — 17 articles, 
80 pp. May ‘54 ($1.25). 
52 Heat Exchanger Design — Here 


are useful shortcuts (75¢). 

56 Cost Index—-Subject index to 351 
cost estimating articie (50¢). 

65 Cost Index—Supplement to above 
subject index (35¢). 

69 Plants & Processes—Inventory of 
1955. (739). 

84 Plants & Processes—Reprint from 
1956 Inventory Issue (75¢). 


@ Feature Reports 


4 Fluid Flow — Fifteen authoritative 

articles ($1). 

21 Pumps — How to select the one 
you need for your job (50¢). 

25 Size Reduction — Updating major 
pieces of equipment (50¢). 

26 Petrochemical Processes—(50¢). 

28 Solid Feeders—(50¢). 

33 Fluidized Solids—(50¢). 

36 Strain Gages—(50¢). 

37 Entrainment Separation -— Equip- 
ment and performance (75¢). 

40 Process Piping —- Roundup of pip- 
ing valves, fittings (75¢). 

46 Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 

47 Mixing — Understand this univer- 
sal operation, 48 pp. (75¢). 

50 Lubrication — Of chemical equip- 
ment for plant engineers (50¢). 

54 Binary Distillation —- Theory and 
equipment (75¢). 

55 lon Exchange — A chronical of re- 
markable advances (75¢). 

62 Solids-Liquids Separation — Know- 
how in 1955 ($1) 


ments — The “‘hardware”’ sec- 
tion of Report No. 95 (50¢). 
98 Odor Control—(50¢). 
99 Flowshcets Speed Engineering 
Communication—(50¢). 
102 Cost Control Systems—(50¢). 
105 Water Conservation—(50¢). 
106 Petrochemical Plant Directory, 
1957—(50¢). 
111 Extractive Metallurgy—(50¢). 
114 Patent Fundamentals—(50¢). 


@ Materials of Construction 


35 Industrial Plastics —- How and 
where to use (50¢). 

38 Stainless Steels — Properties and 
corrosion data (75¢). 

79 Lead Installation — Best designs 
for many uses (50¢). 

88 17th Biennial Report — 34 p. re- 
view: protective linings ($1). 


@ CE Refresher Series 


42 Thermodynamic Principles—(50¢). 
45 Compression & Expansion—(50¢). 
49 Chemical Equilibrium—(50¢). 

57 Homogencus Kinetics—(50¢). 

61 Catalytic Kinetics—(50¢). 

66 Interpreting Kinetics—(50¢). 

72 Simple Reactor Design—(50¢). 

75 Complex Reactor Design—(50¢). 
81 Catalytic Reactor Design—(50¢). 
87 Reactor Design Problems—(50¢). 
90 Physical Equilibrium I—(50¢). 
97 Physical Equilibrium 
100 Design Reference File—(75¢). 
101 Fluid Flow Equations—(50¢). 

113 Fundamental Mathematics—(75¢). 


63 Solids-Gas Contacting—Integrated Order Now: 
background (50¢). 
64 Moving Bed Processes — Theory 


Use your reader service postcard for the 
fastest delivery. Pay when billed. 


and applications (75¢). 

67 Solids Concentration — Survey of 
techniques (50¢). 

68 Bio-oxidation—Theory, design and 
practice (50¢). 

70 Drying—Methods, equipment, de- 
signs and costs (75¢). 

73 Industrial Statistics—How to use 
data effectively (75¢). 

74 Fermentation—A total picture of 
its chemical technology (50¢). 

76 Liquid Proportioning—Equipment, 
methods and uses (50¢). 

78 Inflation ——- How to predict the 
shrinking dollar (50¢). 

80 Handling Compressible Fluids—An 
over-all view ($1). 

82 Liquid-Gas Contacting—(75¢). 

83 Mechanical Seals—(50¢). 

&5 Professional 

86 Foams in Ch | Tech 
How to use aa control (50¢). 

89 Nuclear Industry — And the role 
of chemical engineers (50¢). 

91 High Temperature Technology — 
Materials and processes (50¢). 

92 To Select Best Pump Seal — A 
know-how reprint (50¢). 

93 Biochemical Processing—(50¢). 

95 Process Control — The comprehen- 

sive June report ($1). 


New Series Reprints . . . 


. . . by Max Leva on Flow Through 
Packings and Beds: 

103 Packed Towers—(50¢). 

107 Fixed and Moving Beds — 


(50¢). 
108 Fluidized Systems—(50¢). 

. . by Wallace R. Gambill on 
Estimating Engineering Properties: 
94 Thermal Conductivity—(50¢). 
109 Heat Capacities—(75¢). 


.. . by Maxey Brooke: 
112 CE Flow File—(50¢). 


. . by Hobson and Weber on 
Thermodynamic Properties of Pure 
and Mixed Hydrocarbons: 

104 Latent Heats—(50¢). 
i116 Enthalpy and Entropy—(50¢). 


. . . by Ralph Cushing—Your De- 
sign Reference File: 


100 Parts 1-V—(75¢). 
110 Parts VI-IX—(75¢). 
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Equipment Conveyors 

Conveyor belt idlers 
Conveyor components 


165 Corrosion-proof materials .... 
Couplings 
— Filter, corrosive liquid 
Rotary vacuum 

7 Defoamer, Vacuum 
Dissolvers Vertical 
; Drives Filter aid 
i Reciprocating Filter cloth 

46 Variable-speed Filter presses 


Filtration system 


Drums, steel Fitsings, stainless 


Clutch, electro-magnetic Drum handler 
Coatings, primer 16 
Coils, thermo-panel 


Compressors 

Bulletin LAL-458 Dust collectors 

Bulletin 167-11 7 Bulletin 277 

Bulletin W-7456 Gages 

Centrifugal 40 Dust filters Liquid-level 
Condenser, vapor Vacuum 
Conductors Generators, steam 
Controls Ejectors, steam jet 
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PRODUCTS .. . wh at 
a difference 


Instrument, analytical 
Insulation, glass fiber 


makes in 
valve 
performance! 


Linings, laminated 
Linings & coverings, rubber 


Meters, Industrial 
Micronizers 
Mills, roller 


Mixing equipment 
Motors 


hemica 
Enclosed 


Packings 
Solvent 
Pail, acid 


Saran-lined 
Pipe & tubing, stainless ONGER valve life, less maintenance and process interrup- 


oo tion, positive closure, easier operation, self-adjustment 

ee eee Sees for valve body deflection. These are some of the well proved 

Process equipment advantages gained as a result of the Darling fully revolving 

ae 205 double disc parallel seat principle! 

Pumps 
Bulletin 107 R236 These Darling valves are made in various alloys, types 
83 and sizes for most services... and for all pressures. Send 
for Catalog No. 57. You’ll see what we mean by exceptional 

Centrifugal performance. 


Centripetal 
Diaphragm 
Proportioning 192 ENGINEERING SERVICE: Darling offers unusual facilities 
Leeann for the development and manufacture of special valves for 
out-of-the-ordinary requirements. This spe- 


cial service is available to you at all times, 


Refractories 


without obligation. D A RII N G 


] 4 
4b 
load cell. . DARLING VALVE & MANUFACTURING co. 


Motor truck fete 
Remote digital weights Williamsport 3, Pa. 


Manufactured in Canada by 
R2 
poi — Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. ; 1] A Ly ES 


Mechanical 
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READER SERVICE ... 


TECHNICAL LITERATURE 


EDITED BY N. J. DEGENHARDT 


® Want to build up your files and keep them up-to-date? 


You can get any publication in this comprehensive guide— 


free—just for the asking. 


@ It’s easy—simply circle the item’s key number on the 


Reader Service Posteard and mail. Replies will come directly 


from companies offering the literature. 


Chemicals 


Alkyd Compounds...... Plaskon alkyds 
offer excellent electrical and physi- 
cal properties in realistic cost range. 
IBM uses Plaskon Alkyd 446 for 
precision-molded brush blocks, cir- 
cuit breakers. 

Barrett Div. 


Antiozonants, Rubber........ Eastozone 
30, 31 and 32 protect rubber and 
rubber products against deteriorat- 
ing effects of ozone. 4 p. brochure 
includes chemical and_ physical 
properties of compounds. 
225B Eastman Chemical Products. 


Cloth-Paper Product...... Dura-Weve 
is made with rayon scrim and high 
wet-strength paper; resembles cloth 
in appearance, touch. Used in head- 
rest covers, hand towels, disposable 
garments. Form No. 2202. 
225C Scott Paper Co. 


Crystals...... Benefit from the 11 im- 
portant features combined in Sol- 
vay’s snowflake crystals, two su- 
perior form of sesquicarbonate of 
soda. Non-caking, free-flowing, 
quick dissolving. Write for Fact 


Book. 
73. +*Allied Chemical & Dye Corp. 


Curing Agent...... Emeri-Crete Kure 
dustproofs and rejuvenates old 
floors; is both a curing agent and 
surface hardener on new cement 
floors. Data sheet gives specifica- 
tions for application. 
225D Walter Maguire Co. 


Finishes, Epoxy...... 4 p. bulletin de- 
scribes chemical and physical prop- 
erties of both maintenance and 
decorative epoxy finishes. Includes 
data on selection of epoxy film for 
steel, concrete bases. 
225E Hauger-Beegle Associates. 


Flexibilizer, Epoxy..... . Cardolite brand 
epoxy resin flexibilizer NC 513 re- 
duces viscosity of epoxy systems; 
improves impact, flexural proper- 
ties without reduction of chemical 


resistance. 
225F Minnesota Mining & Mfg. Co. 
Glycol Polyethylene...... Tensiorex P, 


Belgian polyethylene glycol, pre- 
vents caking of ammonium sulfate. 
Addition of 100 g. per ton of sulfate 
cuts labor, maintenance of handling 
equipment by 20%. 

225G Belgian Information Service. 


* From advertisement, this issue 


Glycols, Polethylene...... 54 p. booklet 
discusses properties, applications, 
storage, specifications, testing of 
Carbowax polyethylene gloycols. In- 
cludes physiological properties, vis- 
cosities of blends. 
225H Union Carbide Chemicals Co. 


Inhibitor, Acid...... SOLE-ONIC PH-1 
is 1007 active material which may 
be formulated with dry or liquid 
acids, Very effective with most fer- 
rous and non-ferrous alloys. Bul- 
letin 258-1. 

2251 SOLE Chemical Corp. 


Lubricant...... Cut bearing mainte- 
nance with one _ lubricant—Esso’s 
Nebula EP. A multi-purpose grease 
that works exceptionally well in 
ball, tapered roller and roller bear- 
ings. Write for free brochure. 
75 *Esso Standard Oil Co. 


Plasties...... 8 p. booklet contains ap- 
plication, physical property data on 
plastics produced by Naugatuck 
Chemical. Includes 7 types of Kra- 
lastic, 7 Vibrin polyester resins, 12 
Marvinol vinyl resins. 

2255 Naugatuck Chemical Div. 


Plastics, Antistatic...... PC-52, PC-93 
and PC-19 are static-free buffing 
compounds for cutting and coloring 
all types of plastics. They have 
built-in lubes to prevent burning, 
roll-over. Bulletin PBC-100. 


K 
Hanson-Van Winkle-Munning Co. 


Plastics, Clear...... Illustrated 6 p. bro- 
chure covers physical and chemical 
properties of six special clear plas- 
tic materials as well as a coating 
material for emergency repairs. 
225L Homalite Corp. 


Contents of This Issue 


Chemicals and materials 225 
Construction materials... 227 
Electrical and Mechanical 
equipment ......... 227 
Handling and Packaging 229 
Heating and cooling... 229 
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Mechanical equipment. . 227 
Pipe, fittings, valves.... 231 


Process equipment ..... 233 
Pumps, blowers, compres- 


Services and Processes.. 236 
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SOLVENT 
RECOVERY 
BOOSTS 
PROFITS 


SAVE 65% TO 80% ON 
PROCESS SOLVENT COSTS 


Solvent recovery by the COLUMBIA 
Activated Carbon system means increased 
profits for you. That’s because this solvent 
recovery method recovers practically all 
volatile solvents and solvent mixtures— 
safely, efficiently and economically. When 
you use this solvent recovery system... 


e The initial cost of a solvent becomes a 
secondary consideration. High priced 
solvents can be used at little extra cost. 

e Solvents can be reused indefinitely. 
During periods of solvent shortages, 
efficient recovery is invaluable. 

e Fire and health hazards are reduced 
and you have a closer check on solvent 
evaporation rates. 


Solvent recovery plants are designed to 
suit your particular needs—from 50 gal- 
lons to 100,000 gallons a day. In most 
cases, solvents can be recovered with an 
efficiency of more than 99% at a cost of 
] to 2¢ per pound. Thus, you save 65% to 
80°7 on your process solvent costs. The 
investment is moderate too. Some recovery 
plants running at capacity pay for them- 
selves in less than a year. Under other 
conditions, it takes only two or three years. 

CARBIDE can tell you how a solvent 
recovery plant can cut your processing 
costs. Write now for the booklet, “Solvent 
Recovery by the Cotumpta Activated Car- 
bon System.” Address Department B, 
Union Carbide Olefins Company, 30 East 
42nd Street. New York 17, New York. 


UNION 
UNION CARBIDE 
CARBIDE OLEFINS 
COMPANY 


Division of Union Carbide Corporation 
30 E. 42nd Street, New York 17, N. Y. 


“Columbia” and “Union Carbide” are registered 
trade marks of Union Carbide Corporation. 


225 


WEOPRENE 


A big advantage to you is the 
years of experience behind R/M 
gasket materials. R/M’s engi- 
neers, who have custom designed 
packings and gaskets for every 
industry, are familiar with the 
‘problems you face and _ their 
solutions. You will find those 
solutions—in many cases—in 
R/M gasket materials described 
here. Where these materials do 
not exactly meet your require- 
ments, feel free to call on R/M 
engineers for help. 


TEFLON 
Ave 


K68—Recommended for use with hot oils, solvents of the 
gasoline and toluol types. A highly flexible, smooth-surfaced 
fiberized asbestos-Neoprene combination containing no sulfur. 
10,000—Excellent for use where temperatures or pressures 
are extremely high or where flanges must be narrow. The 
Strongest compressed asbestos sheet packing on the market. 
Made of Canadian long crude asbestos fibers and the best 
grade natural rubber. Has outstanding aging characteristics 
and a tensile strength of 10,000 psi. 
Neoprene—Formed into gasket sheets by R/M in a wide 
range of hardnesses and densities. Resists most oils (ex- 
cept chlorinated, aromatic and ketone) and temperatures 
up to 250°F or higher. 
“Tefion’’* Sheets—Show no reaction to chemicals within 
the temperature range of -80° to 500°F, unaffected by any 
known industrial acids and caustics. Has no known solvent; 
nonadhesive, noncontaminating. 
“Teflon” Cloth—Asbestos cloth impregnated with “Teflon” 
or glass cloth coated with ‘‘Tefion,”’ for a combination of 
the desirable characteristics of each. 

*A Du Pont trademark 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS —Vee-Flex,* Vee-Square,® Universal Plastic, and 
“versi-pak’’*; GASKET MATERIALS; “TEFLON” PRODUCTS, including flexible wire-braided and rubber covered hose. 
SEE YOUR R/M DISTRIBUTOR. 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS 


AND GASKET MATERIALS 


RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 


Sintered Metal Products 


Brake Blocks Clutch Facings 


Abrasive and Diamond Wheels e Rubber Covered Equipment 
Industrial Adhesives 


Brake 


Laundry Pads and Covers « Bowling Ba 


LITERATURE... 


Polyethylene, High-Density...... Basic 
manufacturing techniques for using 
GREX high-density = are de- 
scribed in “Molder’s Guide to In- 
jection Molding GREX” and “Fab- 
ricator’s Guide to  Extruding 
GREX.” 
226A W.R. Grace & Co. 

Polyethylene, High-Density...... 

of Hi-fax high-density poly has 

been lowered. Base price, in carload 

quantities, has been cut from 47¢ 
to 43¢ per lb. for general purpose 
series. 

226B Hercules Powder Co. 


Protective Coatings...... Comprehen- 
sive 36 p. manual features actual 
color chips of 102 coating items and 
includes sections on methods of 
surface preparation, use of primers, 
finish coatings. Catalog 257. 

6C Rust-Oleum Corp. 


Radioactive Isotopes...... Price List 
“C” covers radioactive isotopes and 
isotope-labeled compounds. It adds 
to previous issues an expanded list 
of C-14 compounds; sections on 
heavy water, N-15 compounds. 
226D BIO-RAD Laboratories. 


Silane Finishes...... “From Flying Ma- 
chines to Flyrods,” From Rockets to 
Radios” describes how silane fin- 
ishes A1100 and A172 put force in- 
to reinforced plastics. Form SF- 


1094A. 
226E Union Carbide Corp. 
Silicones...... 12 p. brochure outlines 


properties of silicones as dielectric 
materials. Also discusses use of sili- 
cone rubbers, fluids, resins in elec- 
electronic systems. Brochure 
0-105. 
226F Dow Corning Corp. 
Silicone Oil...... L-45 silicone oil, elec- 
trical grade, is clear dimethyl] sili- 
cone polymer used as an insulating 
and cooling medium in capacitors, 
small transformers, etc. Data sheet 
describes properties. 
226G Union Carbide Corp. 


Solvents...... Booklet “Shell Aromatic 
Solvents for the Coatings Indus- 
try” gives typical properties of these 
solvents. Variety of evaporation 
rates is shown, plus all individual 


characteristics. 
59 *Shell Oil Company 


Solvent recovery...... Save 65% to 80% 
on process solvent costs. Recovers 
practically all volatile solvents and 
solvent mixtures . . . safely, effi- 
ciently and economically. Write for 
booklet on solvent recovery. 

225 *Union Carbide Corp. 


Textile Chemicals...... “Chemicals for 
the Textile Industry” summarizes 
textile applications for organic 
chemicals. Also contains charts, 
conversion tables useful in research, 

roduction calculations. 
6H Union Carbide Chemicals Co. 


Wax Properties...... Physical properties 
of some 37 natural and synthetic 
waxes are tabulated in a chart 
which includes melting and con- 
gealing points, densities, penetra- 


tion values. 
Baker Castor Oil Co. 


* From advertisement, this issue é 
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Construction Materials SL M 


trim 


Alloys Newly published booklet de- 
efficient 


scribes Hastelloy alloys—unusual re- 
sistance to hot mineral acids, 
strongly oxidizing salts, and power- 
ful gaseous oxidants. Write to dis- 
tribution Section for booklet. 
*Haynes Stellite Co. 


Aluminum Beat corrosion in four 
ways with Alcoa aluminum building 
materials—no rust, low cost, strong, 
and good looking. Free 36-page 
book, Alcoa Aluminum Industrial 
Building Products gives info. 

116 *Alcoa Aluminum 


Corrosion-Proof Materials You get 
permanent plant-wide protection 
against corrosives with Atlas cor- 
rosion-proof cements and tank lin- 
ings, and with Atlas rigid plastic 
structures. Bul. CC-3. 

2 *Atlas Mineral Prods. Co. 


Linings, Laminated Kel-F Lami- 
nate a thermoplastic resin can make 
equipment and piping extremely 
resistant to acids, alkalies and sol- 
vents at temperatures to 350° F. 


Bul. AD-152. 
187 *U. S. Gasket Co. 


Smokestack, Glass-Lined Perma- 
glas smokestack, in which glass is 
bonded to steel, is built to provide 
300-500% longer protection against 
corrosion. Unit resists attack of 
conventional fuels. Bull. SS-202A. 
227A A. O. Smith Corp. 


Steel, rubber-lined For high pres- 
sures or big pipe lines. Excellent 
for alkalis, most inorganic acids, 
many organic acids, all salts, 
bleaches. Sizes 14” to 24” and up. 
Write for Bulletin CE-52. 
19le *American Hard Rubber Co. 


Steel, Stainless Armco makes com- 
plete line of stainless steels. Pro- Capacities from 
vide high strength at elevated 17 to 500 cfm. 
temperatures and improved re- 
sistance to oxidation and corrosion. 
“Armco’s ELC Stainless Steels”. 
31 *Armco Steel Corp. 


Talide Metal Talide metal, a su- 


perior tungsten carbide, is harder, “— THE MICROVAC VACUUM PUMP 


stronger and more resistant to : . 
abrasion than any other metal. It SLIM .. . the vertical design of the Microvac 
vital parts. saves valuable floor space. TRIM . . . the com- 


Catalog 56-G. 
102 *Metal Carbides Corp. pact appearance of the Microvac reflects the 

Teflon, Glass-Supported Bulletin sensible approach to i , 
GST-58 gives mechanical, electrical, : PP modern, integrated — 
struction. EFFICIENT . . . over its entire pres- 


chemical properties of C-D-F glass- 
supported Teflon in sheets, tapes, sure range, the Microvac ‘affords top operating 


laminates, metal-clads, etc. 
27B performance. 
Continental-Diamond Fibre Corp. 


Add these exclusive features to everything you 
normally expect in a good vacuum pump .. . and 
Electrical & Mechanical it’s easy to understand why so many more com- 
panies are using the Microvac. Call your nearest 
Stokes office for information specifically related 
Clutch, Electro-Magnetic Heavy- ; 

duty 4200 series of electro-magnetic to your requirements. 

disk clutches features detachable 

drive and driven hubs. Light, com- 


act units used on ball, rod mills; 
ilns. Bulletin 501. Vacuum Equipment Division 


St El 
eatns Electric Corp F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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/ Insulator Maker 
/ Saves with 


Sly Filter collects dust from Dust from mixers is drawn 
mixers and slip house. through ducts to filter. 


DUST FILTERS 


Sly Filter handles 32,452 c.f.m.—keeps sawing and machining operations dust-free. 


No Dust Throughout the Processing Cycle 


At this company, worker morale and efficiency remain high 
and overall plant maintenance costs low. The reason: annoy- 
ing, destructive dust created in making electrical insulators 
cannot escape to cause discomfort to employees or damage 
to equipment. Three Sly Dust Filters collect a/J the dust 
from ball mills and slip house, from mixing machines and 
storage bins, and from a multiplicity of sawing and 
machining operations. 


NEW! ROLI-CLEAN’ DYNACLONE 


Now, all the advantages of the original self-cleaning, 
continuously operating dust filter — plus: 

* Easier filter bag changing * Greater cloth area * Complete 
dust seal — automatic seal adjustment © Free-rolling cleaner — 
no sliding * Fewer operating parts * Easy access to all parts. 


Get complete details. Send for 
NEW 36-PAGE BULLETIN 104 


THE W. W. SLY MANUFACTURING CO. 


4771 TRAIN AVENUE * CLEVELAND 1, OHIO 
OFFICES IN PRINCIPAL CITIES 


LITERATURE... 


Conductors... ... Available for tempera- 
tures from 320 F. to 3,000 F. Con- 
ductors are supplied from 36 to 12 
gage. Standard lengths are up to 
30 ft. Special, up to 60 ft. Write 
for Catalog 31-300-E. 

208 *Thermo-Electric Co., Inc. 


Flow Alarms...... Magnetic and elec- 
tronic types of fluid flow rate 
alarms—forsignalling or simple 
control functions—are available 
for use with rotameters to meet any 
flow requirement. Bulletin 165. 
228A Brooks Rotameter Co. 


Motors......Only U.S. Motors insulates 
all windings with asbestos. Your 
best protection against motor burn- 
out and_ production shutdowns. 
Free color-illustrated brochure 
shows advantages of U. S. motors. 
123 *U. S. Electrical Motors 


Motors New pancake motor pre- 
serves all the advantages of conven- 
tional motor construction. Your so- 
lution to trouble-free power in any 
space-cramped motor application. 
Write for Bulletins 2100 and 2150. 
110 *Louis Allis Co. 


Motor Control Front access, high 
voltage starters (Type H) for 2,300 
to 5,000-v. motors provide maximum 
accessibility, protection, perform- 
ance and space economy. Bulletin 
14B8507. 
228B Allis-Chalmers. 


Seals...... Chempac Teflon clipper seals 
enable industrial plants to obtain 
positive sealing in presence of and 
in contact with active solvents and 
corrosives. Effective against diverse 
fluids. 
228C Johns-Manville Corp. 


Seals, Mechanical Chempro is only 
external mechanical seal with seal 
faces located inside the pump stuf- 
fing box. Never completely im- 
mersed in the pumping liquid. 
bg for Bulletin CP551. 


*Chemical & Power Products, Inc. 


Speed Reducers Unicentric drives, 
for driving all kinds of heavy rotat- 
ing machinery at low and medium 
speeds, come in both parallel shaft 
and right angle type units for sever 
service applications. 
228D H. W. North Co. 

Switches, Pressure Tier-tube line 
of pressure switches for highly cor- 
rosive media such as fuming nitric 
acid, fluorine, ete. Proof pressures 
range from 224 to 6000 psi. Buls. 
1110-1170. 

186 “Barksdale Valves. 


Tower Packings & Support Plates...... 
Now saddle packings and tower sup- 
port plates are available in carbon. 
Bulletins S-29, TP-54 and TA-30 
on tower packings, support plates, 


distributors. 
50 *U. S. Stoneware Co. 


Turbines Design benefits include 
easy inspection, simple replacement 
and interchangeable components. 
Elliott field engineers are always 
nearby to help with your problems. 
Write for Bul. H-22B. 

107 *Elliott Company 


Turbines Exclusive pilot operated 
excess speed safety trip supplement- 
ing constant speed governor; choice 
of metallic or carbon ring packing 
assemblies. For full details write 
for Bulletin 135. 

39 *Coppus Engineering Corp. 
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V-Belt Condor LS V-belt, made 
for long center, heavy duty drives, 
features precision proportioned con- 
struction said to eliminate V-belt 
whip and turn-over that leads to 
belt failure. Bulletin M210. 
229A Manhattan Rubber Div. 


Drives Variable-Speed 
curacy infinitely variable speed 
drives produce increased torques 
at either maximum or minimum 
speed, whichever the application 
requires. Bulletin 550. 
29B Graham Transmission Inc. 


High ac- 


Handling & Packaging 


Conveyor Components Recently 
introduced screw conveyor compo- 
nents reduce power demands and 
maintenance delays. They include 
conveyor screws, hangers, trough 
end seals, etc. Folder 2489. 

172 *Link-Belt Co. 


Scales Today weighing is a vital 
element in your overall cost con- 
trol system. New Toledo Weight 
Fact Kit will help you determine 
how well your scales measure up 
as a weighing system. 

“Toledo Scale Div. 


Suppliers to the chemical 
processing industry for three gen- 
erations. Elevated tanks, pressure 
vessels, chemical and _ processing 
equipment from aluminum, model 
and other alloys. Write for “Tank 


*R. D. Cole Mfg. Co. 


Trucks Lift “What Makes Tow- 
motor Tick” is behind-the-scenes 
account of engineering principles 
involved in production of fork lift 
trucks, plus analysis of components 
going into finished product. 
229C Towmotor Corp. 


Weighing Systems...... Amazingly sim- 
ple Emery tank weighing systems, 
based on the sturdy Emery hydrau- 
lic load cell, speed the control of 
contents in multi-tank operations. 


Buls. 561 & 571. 
67 *A. H. Emery Co. 


Heating & Cooling 


Air conditioning Dry and clean air 
at the right temperature. Compact 
method gives high capacity in small 
space, removes moisture from air 
by contact with a liquid small spray 
chamber. Buls. 112 and 131. 
BR237  *Niagara Blower Company 


Condenser, vapor Reduce operat- 
ing cost of vacuum systems with 
“Aero” vapor condenser. May be 
installed directly above stripping 
column or vaccum evaporator. 
Write for Bulletin 129R for more 
information. 

TR229 *“Niagara Blower Company 


Ejectors, Steam Jet Company of- 
fers descriptive bulletins on single- 
stage, multistage and corrosion-re- 
sisting types of steam jet ejectors. 
Versatile design and construction 
for CPI uses. 


“Elliott Co. 
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REDUCE OPERATING COST 
of VACUUM SYSTEMS 
with this “AERO” (air-cooled) 
VAPOR CONDENSER 


With free air the cooling medium 
you use the least water, evaporated in 
the air stream. You save the cost and 
pumping of large volumes of condens- 
ing water. 


Air-vapor subcooling reduces mix- 
ture evacuated from the system, sav- 
ing in the operation of steam ejector 
or vacuum pump. 


This air-cooled condenser gives you 
more capacity than other types at a 
substantial saving of steam and power. 
Water supply, scaling treatment and 
disposal problems are eliminated. 


You get pure condensate, an im- 
proved product; often make a profit 
on recovery of residues now wasted. 
There can be no contamination of 
your product at any time; it never 
touches raw water. Condensing, of 
water, of solvents or of your product, 
is simplified; you have one, compact, 


Niagara 
Aero Vapor 
Condenser. 
This compact 
machine may 
be installed 
directly above 
stripping 
column or 
vacuum 
evaporator. 


easily maintained unit replacing both 
cooling tower and barometric or sur- 
face type condenser. 


Maintenance expense is low. Bal- 
anced Wet Bulb Control provide pre- 
cise, year round adjustment of capac- 
ity to load. 

Constant temperature, uniform pro- 
ducts and maximum production 12 
months a year are assured. Unit capa- 
cities up to 15 million BTU. 


Write for full information. Ask for Bulletin 129R 


NIAGARA BLOWER COMPANY 
Dept. CE-4, , 405 Lexington Ave., New York 17,N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


permanent 


MAGNETROLS 
are used at 
PWR 
Shippingport, 


A sleeve, raised 
and lowered with- 
in a@ nonmagnetic 
tube, attracts or 
releases an Alnico 
magnet attached 


switch. Basically, 
this is Magnetrol. 


The operating principle 


behind MAGNETROL 


LIQUID LEVEL CONTROL 


Because its operating principle, based on the proper 

use of a permanent magnet, guarantees a perpetual 

guardianship over your critical liquid levels, the Mag- 

netrol liquid level control unobtrusively takes the most 

important place in any system or process where it is 
necessary to keep a liquid at a constant level. Principle and 

action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid,at ANY 
temperature, at ANY pressure, with the same precision and 
dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from %”" to 150 ft. Multi-stage switching when desired. Write to 


MAGNETROL, InC., 2124 S. Marshall Bivd., Chicago 23, Illinois 


Hie 
TR233 
_ 
magnetic 
#4 
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CRESCENT ARMORED MULTITUBE® 
Solves Your Corrosion Problems 


for 


INSTRUMENT 
TUBING 


A corrosion proof sheath 
of Polyvinyl chloride over 
SPIRALLY CABLED 
copper or aluminum in- 
strument tubing provides 
complete moisture and 
corrosion protection for 
the tubes. Flexible galva- 
nized steel armor in vari- 
ous combinations, as 
shown, gives mechanical 


protection for permanence with handsome savings in installed cost. 
Available in size 3” O.D. in lengths to 1000 feet in from 2 to 37 
tubes. Licensed under U. S. Patent #2,578,280. 


SEND FOR BULLETIN 356-H 


may occur. 


Plastic Coated Single Tubes, copper or aluminum, should be used to give corrosion 
protection to all single lines up to the final tube fitting, where trouble from corrosion 


CRESCENT 


INSULATED WIRE 


CABLE CO. 


Trenton, N. J. 


HASTINGS vacuum cauces 


SET NEW STANDARDS OF ACCURACY, STABILITY, RESPONSE 


MODEL 


MODEL GV-3 VACUUM GAUGE 


(Shown at right with optional 5-posi- 
tion switching attachment) Range 
from 0-1000 microns Hg. Manual cur- 
rent set and additional milliampere 
scale allow adjustment for use in 
presence of gases other than air, for 
leak detection, and for specialized 
laboratory use. 


Evaluation by Users 


PROVES SUPERIORITY 


of Hastings Gauges 
Write 


@ Easy To Read Scales 

@ Unusually Long Life 

@ Matched Gauge Tubes 

@ No Outgassing Or System 
Contamination 


@ NEW (MODEL LV-1.) steasures 


0-100 micron Hg. Single meter; large 4” 
scale indicates vacuum directly without ad- 
justments. Internal voltage regulator takes 
care of fluctuations in line voltage. Ideal for 
Industrial Installations. Also available in 


r 


HASTINGS-RAYDIST incorporaten 


HAMPTON 12, VIRGINIA 


0-1000 micron and 0.1-20 mm Hg. ranges. 


LITERATURE . . 


Evaporators...... Food, chemical, phar- 
maceutical whatever your 
processing need, there’s a custom- 
designed Swenson evaporator to 
help improve your product quality. 
Booklet, “An Open Door.” 

*Swenson Evaporator Co. 


Heat Exchangers...... Details of ex- 
panded line, performance improve- 
ments and new design features of 
1958 Type BCF exchangers are con- 
tained in Bullein 1.1K6. Specs of 46 
sizes in 1, 2, 3, 4-pass designs. 
230A Ross Heat Exchanger Div. 


Heat Exchangers...... New baffles with 
flanged lip at each tube hole; im- 
proved thermal characteristics. 
New stamped steel feet, movable 
in three positions. 46 models. Write 
for Bulletin 1.1K6. 
99 *American-Standard 


Heat Transfer Equipment...... Vogt 
shell and tube reactors for poly 
plants, and wide range of heat 
transfer equipment for chemical 
lants, petroleum refineries and re- 
ated industries. Bul. 

157 *Henry Vogt Machine Co. 


Heaters, Dielectric...... Cut costs, save 
space, speed production with dielec- 
tric heaters. Available in a com- 
plete range from 3 kw to 100 kw. 
See your nearby representative or 
write for Bulletin 15B6431C. 

127 * Allis-Chalmers. 


Heaters, steam...... Heat and agitate 
liquids in tanks, efficiently, eco- 
nomically, and with less noise with 
SK steam jet heaters. Long, trouble- 
free service without costly super- 
vision. Write for Bulletin 3A. 

101 *Schutte & Koerting Co. 


Heaters-Coolers...... Bulletin 135 on air 
engineering for process industries 
describes after-coolers, air condi- 
tioners, liquid coolers, heat ex- 
changers, condensers, refrigeration 
equipment. 
230 


Niagara Blower Co. 


Kilns, Rotary...... Traylor engineers 
have built hundreds of rotary kilns 
which are now in use throughout 
the world. They'll solve 
thermo-processing machinery prob- 
lems. Bul. 1115. 

32 *Traylor Engrg. & Mfg. Co. 


Refrigeration Equipment...... Graham 
steam vacuum refrigeration offers 
you the best solution to your process 
water requirements if you will need 
colder water this summer. Bulletin 


182 *Graham Mfg. Co. 


Traps, Steam........ Company offers 
name of the industrial distributor 
nearest you, as well as free steam 
trap bulletin and Piping Diagram 
and Trap Selector for chemical 
equipment. 

7 *Yarnall-Waring Co. 


Instruments & Controls 


Analyzer, Gas Chromatography...... 
Chromax analyzer can analyze as 
many as four process streams con- 
taining natural gases, vapors, hy- 
drocarbons, with eight such com- 
ponents in each stream. Folder 
ND46-91(7). 
230C Leeds & Northrup Co. 
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Controls, Photoelectric 24 p. cata- 
log describes normal, high speed, 
ultra sensitive, impulse-actuated, 
plug-in mounted photoelectric con- 
trols. Also covers complete series 


of light sources. 
231A Autotron 


Controls, Temperature Improved 
design remote bulb temperature 
controls. A complete line of tem- 
pressure, vacuum controls. 

or additional data request section 
200 of new catalog. 
194 *United Electric Controls 


Gages, liquid-level Complete line 
of liquid level gages and valves. 
Penberthy’s “floating shank” lines 
up off-center holes and assures ac- 
curate mounting. Catalog 36 gives 
all pertinent information. 

20 *Penberthy Mfg. Company 


Hygrothermograph Model HGS- 
HYT-1 hygrothermograph is an in- 
strument in which sensitivity, range 
and lag of humidity and tempera- 
ture sensing units are of the same 
order of magnitude. 
231B Serdex. 


Bulletin 5400 gives 
detailed descriptions, specifications 
for all Beckman industrial pH in- 
Struments, electrodes and acces- 
sories. Profusely illustrated with 
drawings. 


Beckman/Process Instruments Div. 


Spectrophotometer Vol. 3, No. 2 of 
“Infrared Notes” features low cost, 
double beam IR-5 spectrophotom- 
eter for routinely running in- 
frared analyses. Also includes uses, 
nee of Beckman IR-4. 
231D Beckman. 


Telemeters 8 p. bulletin describes 
how Chronofio telemeters enable 
users to observe and record opera- 
tion of widely scattered meters at 
a central location from any dis- 
tance. Bulletin 230-P4. 
231E Builders-Providence. 


Pipe, Fittings, Valves 


Coils, thermo-panel Replaces old- 
style pipe coils. Cost less, requires 
less space. Lighter, more efficient. 
Ask for Bulletin 355 and tell us your 
heat transmission problems. 
TR245  *Dean Thermo-Panel Coil 


Couplings, Flexible Sure-Flex 
coupling consists of two flanges and 
two-piece rubber sleeve which lock 
together without clamps. Product 
can withstand all combinations of 
misalignment. Bulletin 10100. 
231F T. B. Wood’s Son’s Co. 


Elbows, reducing Midwest reduc- 
ing elbows offer several advantages 
—reduce turblance and _ pressure 
drop because of gradual taper; fit 
into smaller space; improve ap- 
pearance of piping. Write for Cata- 
log 54. 

177 *Midwest Piping Co., Inc. 


Joints, Expansion Flexon, answer 
to pipe expansion problems. Free- 
flexing and controlled-flexing; pres- 
sure balanced joints. All in stainless 
steel, monel and other workable al- 
loys. Write for Flexon Design Guide. 
200 *Flexonics Corporation 
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Studying catalysis? 


Doing research in coal, petroleum, 


chemicals? 


REACTOR TUBE 
ELECTRIC FURNACE 
will simplify handling of 
laboratory and small 

pilot plant reactions 


The Reactor Tube Electric Furnace, a 
vertical type furnace, is a compact 
unit, ready for immediate use — no 
rheostat nor additional equipment 
necessary. Its overall height is 52 
inches; floor to bottom of furnace, 22 
inches; heating element, 24 inches; 
reactor tubes up to 214 inches, O.D. 


ALL THESE FEATURES: 


Range 100 to 1300° F * Chrome! A heat- 
ing element * Alundum core * Various 
tube diameters used * Takes reactor tubes 
up to 2% inches O.D. When smaller tubes 
are used, stainless steel liners are recom- 
mended (information on request). High 
temperature insulation throughout. Cur- 
rent—220 v., 60 cycle approx. 6.5 amps. 
Switch included. Ready to operate. Write 
for further information and prices. 


RESEARCH APPLIANCE COMPANY 


Box 307 


Allison Park, Pa. 


corrosion-resistant 


PLASTIC 
VALVES 


NEW! DIFFERENT! 


A FULL LINE OF PLASTIC VALVES 


Advanced corrosion-service plastic 
valves of PVC (Polyvinyl Chloride), 
Type I and Type II; Penton*; Kra- 
lastic**; Polypropylene (Pro-fax*) ; 
and other polymer materials 
have lower first, and reduced main- 
tenance costs (up to 80% less over 
service range). The ONLY com- 
plete line — with widest range of 
types and sizes. 5 year guarantee. 


NEEDLE VALVES 


WRITE FOR 


COMPLETE 
DATA, 
PRICE List 
N 
NAME OF 
NEARES 
DEALER, 
more than 
Micro- Meter Micro-Flow 
GLOBE VALVES 


* HERCULES POWDER CO. TRADEMARK ** NAUGATUCK CHEMICAL CO. TRADEMARK 
H M’ ‘RO division of Tapered Air 
Products Corporation 7 


10890 Stanford Avenue, Lynwood, California *© NEvada 6-9851 


ae for FULL-FLOW, LONGER LIFE from your PIPING SYSTEM 
231 


BE SURE OF A 
PERFECT CONICAL 
SHAPE SPRAY 
ALL THE TIME 
WITH Monarch 


For a perfect spray, many plants 
prefer Monarch nozzles. 


These advance design nozzles re- 
duce clogging and guarantee de- 
pendable applications to . . 


ACID CHAMBERS 
AIR WASHING 
CHEMICAL 
PROCESSING 
COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
SPRAY DRYING 


Send for catalog ! 


MEG. WORKS, 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


232 
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LITERATURE .. . 


Joints, swivel...... Assure yourself of 
minimum maintenance with long 
trouble free operation by specifying 
Chiksan swivel joints. These joints 
handle air, hydraulics, fuels, oils. 
Write for Catalog G-4. 

113 *Chiksan Company. 


Nozzles...... Be sure of a perfect coni- 
cal shape spray all the time with 
Monarch. aig to acid cham- 
bers, air washing, chemical, proc- 
essing, cooling ponds, gas scrubing. 
Send for Catalog 1. 

232 *Monarch Mfg. Works, Inc. 


a Easy to install, Koroseal PVC 
can be cut, threaded, welded or 
drilled. Excellent insulation proper- 
ties, will not support combustion, 
and never needs painting. Ask for 

booklets on pipe and sheet. 

246 *B. F. Goodrich Co. 


Pine, Tough, rigid, acid-re- 
sistant National polyvinyl chloride 
pipe comes in two types, normal 
impact and high impact. Available 
in sizes up to 14” O.D. Request 


Bulletin 24. 
38 *U. S. Steel Corp. 


Pipe, Saran lined...... Economy with 
the immediate availability of pipe, 
fittings and valves as stock items. 
Superior corrosion resistance and 
Strength. Literature available on 
pumps and sheeting also. 

115 *Dow Chemical Company 


Tubes Venturi...... Comprehensive bul- 
letin describes types of Venturi 
tubes, their recovery characteris- 
tics, formulas determining their de- 
sign, typical calculations. Bulletin 


110-P1. 
232A Builders-Providence. 
Tubing...... Company is ready to han- 


dule special tubing problems, where 
an unusual tubing length is re- 
quired or where severe corrosive 
conditions are present. Simplified 
procurement. Bul. TB-417. 

132 *Babcock & Wilcox Co. 


Tubing, Armored...... A polyvinyl chlo- 
ride sheath over spirally cabled 
copper or aluminum instrument 
tubing provides complete moisture 
and corrosion protection for tubes. 
Bulletin 356-H. 

TL230 *Crescent Insulated Wire. 


Tubing, flexible........ Expands, con- 
tracts, absorbs vibration. With- 
stands abrasion, exposure. Availa- 
ble in bronze, galvanized or stain- 
less steel. Ask for “Flexineering,” 
illustrating science of engineering 
tubing to job. 

236 *Penn. Flexible Metallic Tubing. 


Unions, steel...... NEW .. . for the 
first time, a guide to help you select 
better unions. This 16-page hand- 
book gives the facts about the use 
of unions in your plant. Write for 
a free copy of this booklet. 

195 *Clayton Mark & Co. 


Valves, Diaphragm Motor...... A Fisher 
diaphragm motor valve is the pre- 
ferred control in the power and 
process industries. Extra-thick 
steel casing, precision finished valve 
stem. Bul. E657A. 

37 *Fisher Governor Co. 


Valves, gate...... Exceptional perform- 
ance. Longer valve life, less main- 
tenance, easier operation. Made in 
various alloys, types and sizes for 
most services. Send for complete 
information in Catalog 57. 

223 *Darling Valve & Mfg. Co. 


* From advertisement, this issue 


GPL closed-circuit TV fills hundreds of busi- 
ness needs today for such companies as 
Bell Aircraft, Brookhaven National Labora- 
tory, Chrysler, Consolidated Edison, Convair, 
Firestone, General Motors, Link Aviation, 
Martin, New York Savings Bank, U. S. Steel. 


how many jobs 


could GPL Industrial TV 
help you do better? 


You'll never know until you 
investigate! You'll be amazed 
at the versatility, simple opera- 
tion, and low cost of Industrial 
TV systems by GPL, one of the 
world’s leading manufacturers 
of industrial, military and 
broadcast TV. 


Write us today 
for free, illustrated 
brochure on GPL— 
the most complete 


line in the industry. 


GENERAL PRECISION LABORATORY INC. 
PLEASANTVILLE, NEW YORK 
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cackling with tine || TANKS for 


tion available in Data Sheet 42.  <—_ 
248 \ 


*The Pfaudler Company. STOR AGE <a 
e 


Valves, Packless Best guarantee of 
positive leakproofing under most 
any conditions. Available in many \ a 
sizes and types. Extensively used 
in chemical and nuclear energy Backed by 
service. Request catalog F. 
193 *Robertshaw-Fulton Controls 103 Years of 
Fabrication 


plug Efficient, 
chemical service with W-K-M plug ‘? : 
valves. Permits full flow, has quick Expe rience pat 15 ya 
sistant. A ubricat ug valves 
are described in Carne 400. @ We have been supplying the chemical processing 
7 W-K-M, ACF Division industry with tanks and vessels for chemical storage 
Valves, rubber Sto valve corro- for three generations. In addition to carbon and stain- 
sion at low ost. ere’s an Ac : 
hare rubber, There's plas: less = also fabricate and erect tanks, pressure 
ic-lined for every corrosion appli- vessels an rocessin i i 
cation. Sizes from 2” to 24”. Bul. oll P ment of and 
GEE-62 lists use in chemical fisid. special alloys. . . . Investigate our facilities and take 
* j . 
191b *American Hard Rubber Co. advantage of our 103 years of specialized knowledge 


and experience. ... Write for Tank Talks. 


. Elevated Tanks, Pressure Vessels, Chemical 
Process Equipment . IN, and Processing Equipment from Aluminum, 
“ Stainless and Carbon Steel, Monel and 
Other Alloys. 


Established 1854 


High quality metallic 
dispersions can easily be controlled s R. D. COLE MANUFACTURING CO. 
and produced in big volume, using ‘ 
new dissolver. Technical Bulletin . NEWNAN, GEORGIA 
21-1957, “Metallic Dispersions with 
Cowles Dissolver.” 
41 *Morehouse-Cowles Inc. 


Pritchard Hydryer has ex- 
clusive features—no waste, full line 
pressure reactivation, longer absorb- 
ent life, no moving parts, reactiva- 
tion gas pre-heated. Write for 
Bulletin on Hydryers. 

224 *J. F. Pritchard & Co. of Cal. 


Stokes Model 238 series of 
vacuum shelf dryers for heat-sensi- 
tive, air-sensitive or pyrophoric ma- 
terials carries ASME Code Certifi- 
cation on all pressure parts. Bul- 


letin 630. 
233A F. J. Stokes Corp. : 
Dryer, Vacuum Faster, better way WIRE CLOTH all standard grades, for Industrial and Paper Mill use, all weaves, widths to 244”, 


to vacuum-dry heat sensitive mate- | ¢ofrosion-resistant alloys. 

rials. Inquire about P-K’s Customer FILTER CLOTH all standard weaves and densities, woven in corrosion resistant alloys, extra wide. 
Service Laboratory to pretest your th 
specific requirements. Write for NEVA-CLOG perforated metal sheet fiter medium strong, rigid, smooth, non clogging. 
Data Sheet 1530. MYKRO-PORE electrodeposited metallic filtering or straining medium with retention to 20 microns, 


*Patterson-Kelley Co., Inc. MICRO-MESH high shute count filter cloth up to 1500 wires/in.—retention to 10 microns. 


Dust Collectors Type N Roto-Clone 
hydrostatic precipitator collects 
heavy dust loadings of all particle 
sizes. Highly efficient, with simple, 
compact design. Bulletin 277 has 
data. 


*American Air Filter Co. 


Dust Collectors Ducon centrifugal 
wash collector, Type UW-4, is a 
basic air scrubber with applications 
for the wet principle collection - 
“RIM-LOK”’ leaves for stationary leaf batch pressure filters, vertical or horizontal shell, 
185 , *Ducon Co. Filter leaves (bare or covered) for all other standard pressure filters. 

Custom-made leaves and elements to your special design. 


through. Reversible, both sides Discs—Process Equipment or components—Trays 
identical. Available in variety of Inquiries invited. Write for Catalog 
weaves, in all malleable metals. 
i for new catalog E. 


*Newark Wire Cloth Co. ad MULTI-METAL WIRE CLOTH Co., INC. a 


1353 GARRISON AVENUE . NEW YORK 59,N. Y. 
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FOR CORROSIVE USES 


LUZERNE 


HARD RUBBER 


A Complete Line of 
BUNA-N & NATURAL 
RUBBER COMPOUNDS 


Luzerne Buna-N heat-resisting synthetic hard rubber com- 
pounds are recommended for handling materiais at tempera- 
tures up to 230° F. All the advantages of natural hard 
rubber plus added qualities of heat and oil resistance. 


RUBBER CUSTOM MOLDED 


Specialists for over 50 years in custom molding hard rub- 
ber parts and components for chemical processing equip- 
ment and installations. Many compounds of both Buna-N 
heat resistant and natural rubber available for specific 
services and applications. 


HARD RUBBER PIPE, FITTINGS AND VALVES 


A complete line from MD 


to 4”. Pipe and 
globe valves, threaded 


New improved hard 
rubber valves, screw 
stem straightway, 
screw stem angle anc 


flanges in larger sizes. 
Available in heat re- 

or flanged. Piugcocks, straightway cocks, bibcocks, 
cocks. Float valves, horizontal and vertical check valves. 


sistant Buna-N and 
standard compound. 

Available in Buna-N heat resistant compound or standard 
compound. 


HARD RUBBER LINING 


ia 
Metal tanks, metal pipe and fittings, special intricate metal 


parts and castings lined and covered with hard rubber. 
Special linings available for specific corrosive services. 


HARD RUBBER PUMPS 


Improved mechanical seal eliminates usual packing troubles. 
Capacities to 190 at 90 foot head. Available in Buna-N 
heat resistant compound or standard compound. 


alse 


HARD RUBBER BUCKETS, FUNNELS 
AND UTENSILS, HARD RUBBER 
SHEET, ROD AND TUBE 


Write for complete information 


For ready reference look us up 
in Chemical Engineering Catalog. 


The LUZERNE RUBBER CO. 


100 Muirhead Avenue Trenton, N. J. 
Sales Representatives 
ALBERT J. COX CO. R. C. FOLTZ CO. 


Chicago, lll. Houston, Texas 
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Filter Presses...... Company’s filter 
presses are available in designs and 
capacities to handle any filterable 
mixture and any filter material. 
Up- — illustrated filtration 
catalog. 

199 *D. R. Sperry & Co. 


Filters, Corrosive Liquid...... Line of 
filters will solve problems of danger 
to personnel, of high temperature 
control, and of giving corrosive 
liquids a high 431. 

47 Adams Co. 


“Roll-Clean” Dyna- 
clone self-cleaning, continuously 
—— dust filter is described in 

geo Bul. 104. Complete dust 
a easy filter bag changing, free- 


rolling cleaner. 
L228 *W. W. Sly Mfg. Co. 


Filters, vertical...... Why not look into 
the advantages of modern filtration 
for your process needs. Industrial 
vertical ters can help you or- 
ganize a filtration system that fits 

your process. Ask for Bul. 111. 
30 *Industrial Filter & Pump Co. 


Fiakers...... Bulletin 370 describes con- 
tinuous process for cooling, flaking 
chemic: Includes descriptions 
and specs. of Buflovak flakers, new 
features for — new products, 
roto-shelf coolers. 
234A Buflovak Equipment Div. 


Raymond super roller 
Taills Satisfy the maximum demands 
of industry for huge tonnages of 
high fineness materials. Available 
in several sizes. Write for Catalog 


No. 79. 
134 *Combustion Engineering, Inc. 


Mixers..... Strong-Scott turbilizer pro- 
vides fast, thorough 
integration and blendin 
materials, or pastes involv: Jiead 
and solids. Write for free color 


bulletin. 
81 *Strong-Scott Mfg. Co. 


Ovens...... Line of ovens is designed 
for truck or rack loading; models 
available in either gas or electri- 
cally heated units. Ideal for poo 

henolic finishes on coils; 
atex, ink, chemicals. 
34B Despatch Oven Co. 


Process Equipment, Impervious Graph- 
Company’s impervious 
graphite equipment includes rup- 
ture disks, chemical pumps, heat 
exchangers, etc. a 249 has 
drawings, cost figur 
205 *Falls Industries Inc. 


Mills, 


Screens...... Construction details in- 
cluding super-active ball cleaning 
device, are described in bulletin on 
complete line of Ro-Ball sifters and 
gyrating screens. Bulletin 957. 
234C J. H. Day Co. 


Separators, Magnetic..... Rotating field 
magnet separators were designed 
for attachment on top of C 0’s 
standard high intensity induced roll 
mineral separators. Bulletin RFB- 

01 


101. 
234D Carpco Mfg. 


Wire Cloth...... Free 94-page catalog 
and stock list tells full range of wire 
cloth available, describes fabrica- 
tion facilities and gives useful 
metallurgical data. Orders filled 


promptly. 
R234, *Cambridge Wire Cloth Co. 


*From advertisement, this issue 
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Almost any standard mesh or 
weave, in any metal or alloy, that 
you might need is right here at 
Cambridge—waiting for your call. 
Partly, that’s the secret behind the 
confidence purchasers have in or- 
dering from Cambridge. They know 
their order will be filled promptly! 
Then too, they’re sure of getting 
quality wire cloth. Every operation 
in the production of Cambridge wire 
cloth is rigidly controlled to assure 
accurate mesh count and uniform 
mesh size. Each loom is individually 
operated and the cloth is con- 
stantly inspected. 


IF YOU NEED WIRE CLOTH FABRICATIONS 
—we can build them quickly and 
accurately from your prints. Or, our 
engineers will draw up prints for 
your O.K. Why not get in touch 
with your Cambridge Field En- 
gineer soon, and find out all that 
Cambridge offers you in the way of 
wire cloth. He’s listed in the phone 
book under ‘““WIRE CLOTH”’. Or, 
write direct for FREE 94-PAGE 
CATALOG and stock list giving 
full range of wire cloth available. 
Describes fabrication facilities and 
gives useful metallurgical data. 


The Cambridge 
Wire Cloth Co. 
Dept.G © Cambridge 4, Md. 
METAL-MESH WIRE 


BELTS FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


f II pi 
rom a small piece 
+ for Industrial Wire Cloth | 
— 
| 
4 
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LITERATURE .. . 


Pumps, Blowers, Compressors 


THE AIR-GRAVITY CONVEYOR -WITH 
THE POROUS TILE CONVEYING SURFACE 


The exclusive KENNEDY porous 
tile conveying surface makes 
Air-Float the preferred method 
for moving dry, pulverulent 
materials horizontally. 


Air-Float is preferred because: 


« the smooth surface has no dead 
spots 
only small volumes of low pres- 
Sure air are needed, power con- 
sumption is less 
the tile retains its shape, resists 
elevated temperatures 
maintenance and down-time are 
virtually eliminated 
there are no screws, belts, gears, 
or chains—no oil, no dust. 


Air-Float Conveyors are 
proven. Years of operation have 
required no replacement of 
conveyor parts. 


Send for literature describing 
KENNEDY Pneumatic Convey- 
ing Pumps, Air Activated Con- 
tainers, Air-Float Conveyors, 
complete pneumatic conveying 
systems and KENNEDY Research 
and Testing Services. 


KENNEDY « VAN SAUN 


MANUPACTURING & ENGINEERING CORPORATION 
405 PARW AVENUE. NEW YORK 22, N.Y. + FACTORY: DANVILLE. PA. 
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Compressors 


Compressors 


Compressors, 


Fans, 


Pumps 


Pumps 


Pumps, Centrifugal 


Rugged, round-the- 
clock service with R-C compressors. 
Engineered with R-C patented 
Rotor Design, they insure greater 
efficiency, dependability, and econ- 
omy. Bulletin LAL-458. 

103 *Roots-Connersville Blower 


For oil-free air, use 
Joy’s oil-free compressors. These 
compressors use carbon piston rings 
that require no lubrication. No oil 
in cylinder—no oil in compressed 
air. Write for Bulletin 167-11. 

7 Joy Manufacturing Co. 


Centrifugal Rugged 
De Laval centrifugal compressors 
perform dependably in heavy-duty 
continuous operation in many re- 
finery services. New Bulletin 0504 
is available on request. 

*De Laval Steam Turbine Co. 


Compressors, Centrifugal 


split case for 
low to moderately high pressure 
ranges; vertically split case for 
extremely high pressure conditions. 
Write for Bulletin 150. 

20-1 *Clark Bros, Co. 


Resin-bonded fiber glass 
fume fans are corrosion-resistant, 
impact-resistant and won’t support 
combustion. All details, including 
chemical resistance tables, in Bul. 


FI-511. 
*Buffalo Forge Co. 


112 
Ventilating Bulletin UVS- 
104 covers General Blower’s com- 
plete line of belt-driven ventilating 
units with either forward curve 
wheels or backward blade non-over- 
loading wheels. 
General Blower Co. 


ps Avoid messes, save time, 
and cut costs—all by using Viking 
pumps. “Gear-within-a-gear” is 
secret of successful performance. 
Available for most industrial needs. 
Ask for folder 58SC. 

B245 *Viking Pump Company 


Bulletin V-837 describes 
vertical pumps, with design permit- 
ting the location of the stuffing box 
above and out of liquid level. Bulle- 
tin C-355 describes horizontal 


pumps. Both free. 
183 *Taber Pump Co. 


ps Pump Selector Bulletin 158 
briefly describes types of Nagle 
pumps, all of which are for abusive 
application, such as those involving 
corrosion, abrasion, high tempera- 


Nagle Pumps 


Each SSV centrifugal pump 
is custom-made to fit your partic- 
ular operation, whatever the con- 
sistency or type of liquid you move. 
Se and enclosed impeller types. 


ul. 107. 
R236 *Frederick Iron & Steel Inc. 


SVA line of 21 
single-stage pumps is divided into 
four groups having 20 major parts 
interchangeable within each group. 
Rotating element forms —— y 
unitized assembly. Bulletin 136. 

235C Pacific Pumps 


* From advertisement, this issue 


Need 12 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


MATERIAL 
Al 


EXHAUST AIR 


AIR 
RECEIVER 
DUST COLLECTOR 


PRIMARY PRODUCT 
COLLECTOR 
AFTER COOLER 
AIR COMPRESSOR [ Packer } : 


Flow diagram of Sturtevant designed micronizing system using com- 
pressed ait. Steam aise may be used. 


[ye One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
, grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 
Production Model 
in. chamber) 
No Attritional Heat 

Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 

No moving parts. 

Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 
Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (4 to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
ibs. per hr. capacity). For full description, request 

Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 
Test micronizing of your 
own material, or produc- 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CoO., 100 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
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LITERATURE . 


Pumps, centripetal Can be used 
anywhere. Pumps liquid... air... 
liquid and air. Once primed, it stays 
primed. Compact, lightweight, and 
portable. Weighs only 42 pounds. 
aa for complete description Bul. 
217 “Goulds Pumps, Inc. 


Pump, Diaphragm Model 47 Heavy 
Duty Chem-O-Feeder is all-pur- 
pose, positive displacement pump 
designed for safe, dependable feed- 
ing of a wide variety of corrosive 
fluids. Bulletin 1225-2. 
236A Proportioneers. 


Pumps, Vacuum Combination 
“Two-Stage” pump gives outstand- 
ing service at low micron range— 
faster pump-down, higher efficiency 
compared with single-stage pumps. 
For both dry and wet systems. 
236B Beach-Russ Co. 


Services, Processes’ Misc. 


Clothing, All-Weather Line of poly- 
vinyl chloride-impregnated North 
PVC garments features head-to-toe, 
foul-weather protection for person- 
nel engaged in outside occupations. 

Jomac Inc. 


Clothing, Dacron Newly developed 
industrial apparel of 100% Dacron 
not only resists acids and corrosives, 
but also is unusually resistant to 
concentrated hydrogen peroxide. 

D Worklon. 


Equipment Fabrication Illustrated 
bulletin details facilities, services 
and qualifications of Niagara Weld- 
ing & Boiler Works for chemical, 
process, food, beverage, power, metal 
industries. 


Niagara Welding & Boiler Works. 


Fire extinguishing system 
24-hour a-day automatic fire pro- 
tection with Kidde’s fully auto- 
matic system. Pressurized, no fall- 
ing weights, no clumsy mechanical 
triggering methods. Write for Book- 


let I-19. 
180 “Walter Kidde & Co., Inc. 


Nuclear Engineering 24 p. illus- 
trated booklet describes personnel 
and basic services of Nuclear Sci- 
ence and Engineering Corp.; radio- 
activity problems of nuclear power 
industry; nuclear teciiniques. 
236F Nuclear Science & Engineering 


Safety Equipment 12 p. folder 
illustrates some 26 different tech- 
nical enclosures for safe handling 
of all types of contaminants. Of 
interest to those in atomic, radio- 
chemical fields. 

S. Blickman. 


Scale Models 44 p. catalog of mode! 
components presents those items 
which are most common to field of 
engineering modelmaking. Includes 
fittings for full scale, center-line 


pone. 
36H Engineering Model Associates. 


TV, Industrial Versatile, simple, 
and low cost are advantages of in- 
dustrial TV by GPL. Write for free. 
illustrated brochure on General 
Precision Laboratory equipment— 
the most complete line. 

R232 *General Precision Laboratory 


* From advertisement, this issue 


Custom-huilt or 
EFFICIENT 

| DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open Impeller Types 


You’re sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because each 
pump is custom-made to fit your par- 
ticular operation—whatever the consis- 
tency or type of liquid you’re moving. 


SSV PUMP FEATURES 


@ Pump sizes from 1” to 4” discharge 
openings. 

@ Pump capacities from 50 up to 700 
U.S. GPM. 

@ Heads from 30 up to 220 feet. 

@ Pumps speeds can be varied to sult 
the driving media and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de- 
sirabic position. Pump openings, both 
suction and discharge, flanged to per- 
mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, give long service. 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces- 
sibility. Extra long stuffing box pro- 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak- 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 
ings, etc. are selected to suit your 
particular requirements. 


Write for Bulletin No. 107 


FREDERICK IRON AND STEEL, INC. 
FREDERICK Est. 1890 MARYLAND 
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POLYMERIZATION NEWS 


Brookfield 
Viscometran 


Now used 
successfully 
for end point 
determination 
and continuous 
“in-process” 
viscosity 
recording. 


SSS 


Successful “in-process” viscosity measure- 
ments have been reported for polystyrene, poly- 
viny! acetate, polyurethane resins, and urea- 
formaldehyde resins. 


Brookfield’s process mounted viscometer, the 
Viscometran, has been used to chart the course 
of polymerization and to signal correct end 
point. Its use has eliminated the need for con- 
stant sampling, assured greater product uni- 
formity, and guarded against run-away reac- 
tions. Its service in applications having pres- 
sures from vacuum to 100 psi where gas purg- 
ing is possible has been remarkably trouble 
free and dependable. Unaffected by variations 
in liquid level, and easy to clean, the Visco- 
metran continuously and accurately senses 
viscosity — a variable that can very well be 
fundamental in your process. 


For new application data sheet write or wire: 


the world’s standard for viscosity measurement 


Brooktield 


ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 33, MASSACHUSETTS 
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LO-VEYORS 


| GIVE YOU THE LOW COST PERFORMANCE 


MADE POSSIBLE BY THE 
AJAX RECIPROCATING DRIVE 


Ajax Lo-Veyor performance is built around its exclusive 
reciprocating drive. It is a self-contained unit housing two 
gear driven weights rotating in opposite directions, which 
impart reciprocating action in automatic balance. The drive 
mechanism runs on anti-friction bearings in an oil tight 


housing — which keeps lubrication in and abrasive dirt out. 
Lo-Veyors are available in open and closed pan or tubular 


types. Write for catalog. 


Showing Ajax Reciprocating Drive 
Unit. Smooth operation permits 
installation without heavy anchor- 


age to building. 


AJAX FLEXIBLE COUPLING CO. 


WESTFIELD, N. Y. 


DRY and CLEAN AIR at 
the RIGHT TEMPERATURE 


e to control your product quality 

e to protect a critical operation 

e to protect apparatus from moisture 
damage 

e@ to DRY your material or product 

e to control packing or storage conditions 

@ to assure precision in testing or research 

@ to increase air conditioning capacity 


Air Condition by the NIAGARA Method 
Using HYGROL Liquid Absorbent 


This compact method, giving high 
capacity in small space, removes moist- 
ure from air by contact with a liquid 
in a small spray chamber. The liquid 
spray contact temperature and the ab- 
sorbent concentration, factors that are 
easily and positively controlled, de- 
termine exactly the amount of moist- 
ure remaining in the air. 


Most effective because ...it removes 
moisture as a separate function from 
cooling or heating and so gives a pre- 
cise result, and always. Niagara ma- 
chines using liquid contact means of 


INC. | 


drying air have given over 20 years of 
service. The apparatus is simple, parts 
areaccessible,controlsare trustworthy. 
Most reliable because...the absorbent 
is continuously reconcentrated auto- 
matically. No moisture-sensitive in- 
struments are required to control your 
conditions ...no solids, salts or solu- 
tions of solids are used and there are 
no corrosive or reactive substances. 
Most flexible because...you can obtain 
any condition at will and hold it as 
long as you wish in either continuous 
production, testing or storage. 


Write for Bulletins 112 and 131 and complete information 
on your air conditioning problem. 


NIAGARA BLOWER COMPANY 


Dept. CE-4, 


405 Lexington Ave., New York 17, N.Y. 


Niagara District Engineers in Principal Cities of U. 8. and Canadc 


iM 
| 


CLASSIFIED ... 


PROFESSIONAL SERVICES 


Consult these specialists and let them save you time 


and money through their specialized skills, wide experience, 


and detached engineering and economic advice. 


The C. W. NOFSINGER COMPANY 
“In Engineering 
It’s the PEOPLE that Count’ 


Engineers and Contractors for the Petroleum 
and Chemical Industries 


307 East 63rd Street @ Kansas City 13, Missourt 


JAMES P. O’DONNELL 


Consulting Engineer 


Chemical and Petro-Chemical Industries 


BEAUMONT NEW YORK 
Texas New York 


ARLES ASSOCIATES, INC. 
Consultants to the Chemical Industries 


Products and Process: 
w Product Development 
Design & inital Operation of Complete Plants 
Process Analysis—Market Research 
COMPLETE TmONNICAL & ECONOMIC SERVICES 


TT Bouth 8t. DA. 5-2236 Stamford, Conn. 


KNOWLES ASSOCIATES 
Chemical—M et allur gical— Mechanical 
Engineers 
Consultation — Design 


Complete Plants — aes 
Heavy ressing 


19 Rector Street ew York 6, New York 
Bowling 3456 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations —- Reports — Design — Supervision 


Augusta, Ga. Atlanta, Ga. Anniston, Als. 


W. L. BADGER and Associates, Inc. 
CHEMICAL ENGINEERS 


Evaporation, Crystalization and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


30® South State Street Ann Arbor, Mich. 


THE CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


J. E. SIRRINE COMPANY 
Engineers 
Plant Design & Surveys omens Chemicals, Elec- 
Bupply & Treatment: 
& Roports. 


Greenville South Carolins 


E. J. CORELL 


ENGINEER 
Chlorine—Soda Ash—Perchlorethylene 
rts—Operation 


MERRILL W. MacAFEE 
Consulting Engineer 
Chemical-Metallurgical-Mining 


LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 


FOSTER D. SNELL, INC. 
Chemical & Engineering Consultants 


uipment Design. Packaging & 
dung Studies. Cost Analyses. Trouble Sh 


29 W. 15th St. WA 4-8800 New York 11, N. Y. 


CARL DEMRICK 
Technical Translations 


Send for Circular 
63 Se Brosdway Yonkers, N. Y. 


CHAS. T. MAIN, INC. 


Engineers 


Industrial Plants 
Reports Design Construction Supervision 
Federal Street Boston 10, Mass. 
317 Bo. Tryon Street Charlotte, North Carolina 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraissis 
80 Broad Street, New York 4 


By reason of special training, wide experience and tested 


ability, coupled with professional integrity, the consulting engineer 


brings to his client detached engineering and economic advice 


that rise above local limitations and encompasses the availability 


of all modern developments in the fields where he practices as an 


expert. His services, which do not replace but supplement and 


broaden those of regularly employed personnel, are justified on 


the ground that he saves his client more than he cost him.” 
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Research, Process Development. Pilot Plant 
- Studies. Plant Design, Location Studies, Con- 
struction Supervision, Start-Up & 
413 Rose Blvd. Tels: Akron, 0. TE 64271 ing. 
Akron, Ohio 
| 
> 
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CLASSIFIED... 


EMPLOYMENT OPPORTUNITIE 


mation on current opportunities in job functions throughout 


CE’s nation-wide coverage brings you tips and infor- 


the chemical process industries. 


» Coverage — National Execu- 


tive, management, engineering, - 


technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 
> Displayed Rates—$46 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
Z in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


> Closing Date — May 5th issue 
closes April 11th. Send new ads 
to Chemical Engineering, P. O. 
Box 12, New York 36, N. Y. 
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FOR ADDITIONAL INFORMATION 
About Classified Advertising 


Contact The McGraw-Hill 
Office Nearest You 


DETROIT, 26 

856 Penobscot Bldg. 
WOodward 2-1793 
J. GRANT 


ATLANTA, 3 
1301 Rhodes- 
Haverty Bldg. 
JAckson 3-6951 
R. POWELL 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 

R. YOCUM 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
J. WARTH 


CHICAGO, 11 

520 No. Michigan Ave. 
MOhawk 45800 

W. HIGGENS 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 
R. LAWLESS 

R. OBENOUR 
D. COSTER 


CINCINNATI, 37 
2005 Seymour Ave. 
ELmburst 1-4150 


F. ROBERTS 
PHILADELPHIA, 3 


CLEVELAND, 13 Six Penn Center Plaza 
1164 Illuminating Bldg. Transportation Bldg. 
55 Public Square LOcust 8-4330 
SUperior 1-7000 H. BOZARTH 

W. SULLIVAN R. EDSALL 


DALLAS, 1 
1712 Commerce St. 
Vaughn Bldg. 
Riverside 7-5117 
G. JONES 


SAN FRANCISCO, 4 
68 Post St. 

DOuglas 2-4600 

W. WOOLSTON 


ROTARY DRYER 
ENGINEER 


Graduate Engineer with ability 
to translate basic data, plant op- 
erating data, and pilot plant tests 
into rotary dryer design. Must be 
capable of assuming full responsi- 
bility for thermal design and per- 
formance. 

This is a ground floor oppor- 
tunity with a medium-sized pro- 
gressive company expanding its 
line of process equipment into the 
rotary dryer field. Location is 
western Pennsylvania. 

Please write, giving full details 
of work experience, personal his- 
tory and salary requirements. 


All replies held strictly confidential 


_ P-7338, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


CHEMICAL 


and 


MECHANICAL 


ENGINEERS 


A large and expanding inter- 
national petroleum company 
has openings for several 
Chemical and Mechanical En- 
gineers with outstanding abil- 
ity. This is a challenging 
opportunity to share the re- 
sponsibility of coordinating in- 
ternational refining opera- 
tions. Excellent advancement 
opportunities for applicants 
with a minimum of 3 years 
petroleum or chemical indus- 
try experience. Immediate as- 
signment to our Far East re- 
fineries or to our White 
Plains Headquarters with an 
eventual overseas assignment. 
Salary commensurate with 
experience, liberal annuity, in- 
surance, hospitalization and 
savings plans. Will pay mov- 
ing and transportation ex- 
pense. Please send resume to: 
DENNIS V. WARD 
STANDARD-VACUUM OIL COMPANY 


P. O. BOX 100Q 
WHITE PLAINS, N. Y. 


PAINTING ENGINEER 


Leading fabricator of capital steel 
equipment has immediate need for 
qualified coatings and paintin 
engineer in Kansas City, Missouri 
general offices. Staff work with 
seven outlying plants. 

Chemical engineering or mechanical 
engineering degree plus 3 to 5 years 
appropriate experience essential. 
Salary in line with ability and ex- 
perience; advancement by merit; 
complete benefit program; Com- 
pany-paid retirement plan. 

Send full particulars in confidential 
letter to ORVAL W. GROVES, EM- 
PLOYMENT SUPERVISOR, at 
address shown below. 


BUTLER MANUFACTURING CO. 
7400 East 13th Street 
Kansas City 26, Missouri 


EMPLOYMENT SERVICES 


Salaried Personnel $5,000-$30,000. This 
nationwide service successful since 1927 finds 
openings in your field. Sells your abilities; 
arranges contacts. Present position pro- 
tected. Write for details—Jira Thayer Jen- 
nings, P.O. Box 674, Manchester, Vermont. 


Better Positions—-$6000 to $50,000. Want a 
substantial salary increase, more opportunity 
or different location? This national 47 year 
old service connects you with best openings. 
You pay us only nominal fee for negotiations; 
this we refund when employer pays place- 
ment fee. Present position protected. In 
complete confidence, write for particulars. 
R. W. Bixby, Inc., 553 Brisbane Bldg., Buf- 
falo 3, N. Y. 
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ELECTRO-CHEMIST 
CHEMISTRY RESEARCH 
MANAGER 


Major manufacturing corporation seeks a 
Manag: of Chemist R h for its 
newly created Corporate Research Divi- 
sion, to be located in metropolitan New 
York. Primary areas of study will be elec- 
tro-chemistry, structural chemistry of mat- 
ter and corrosion. Applicants should have 
at least 5 years experience in these re- 
search areas and possess a Ph.D. in chem- 
ical engineering. 

alified candidates please submit de- 
tailed resume in confidence including salary 
requirements to: 

P-7472, Chemical Engineerin 
Class. Adv. Div., P.O. Box 12, N.Y. 


6, N.Y. 
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CLASSIFIED... 


EQUIPMENT SEARCHLIGHT 


CE’s Searchlight spots the big bargains in used, resale | 


and rental equipment. Check this issue’s listings—most com- 


plete in the field—for items you need now. 


b> Coverage—National (see index 
of advertisers in this section for 
your nearest dealer). Equipment 
and facilities—used, resale and 
rental—for the process indus- 
tries. For sale, wanted, for rent. 
> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


vertising inch is measured in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 

Closing date—May 5th issue 


EQUIPMENT SUPPLY co 


820 WEST SUPERIOR ST 


LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: 12”, 17%, 20” and 26”. 
Clarifiers: De Laval and Sharples. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Fillers: for liquid, paste, powder. 
Filters: Eimco, Oliver, Sweetland, Alsop, 

Sparkler, Industrial, Sweetland. 

Filter Presses: Sperry, Shriver 6” to 36”. 
Kettles: Stainless steel, with and without 
agitators. 

Dopp 150 gal. dbl. act. agitator. 

Mills: Mikro Bantam, 2TH and 24”. 

Jeffery 30 x 24” type A. 

Mixers: Dbl. and Sgl. arm sigma blade. 

Dry Powder, various sizes. 

Gemco stainless steel, 744 hp. 
Mix-Muller: Simpson st. st. bowl 39”. 
Percolator: Pfaudler 54 x 42” st. st., jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Screen: Tyler model 300, 5 hp. 

Tanks: Stainless steel, various sizes. 
Vacuum Pan: 42” Harris st. steel. 


+ TELEPHONE SEeley 8-143 


CHICAGO 22 


closes April 11th. Send all new 
ads to Chemical Engineering, 
Classified Adv. Division, P. O. 


Box 12, New York 36, N. Y. 


FOR SALE 
PFAUDLER 500 Gal. G/L 
Mod R60-500-10 

Completo with all agit. acc., 

XP light, G/L ext M/H co 
Teflon gaskets & code. 

Unit is in perfect cond.—no flaws whatsoever. 

FS-7526, (hemical Fngineering 

Adv. Div., P.O. Box 12, N.Y. 36 


5 HP xe motor. 
liar, flush valve. 


Class. > 


SPECIAL PURCHASE 


NEW BOILERS 
35000+/hr @ 285+ 
60000+/hr @ 435+ 
122500+/hr @ 565+ 
153600+/hr @ 565+ 


750 gal. jktd. Steel Reactor 300+ 

50 gal. jktd. Stainless Reactor 50+ 

6’x29’ Bubble Cap Column S.S. 347 

9’x42'6" Column 410 S.S. lined 150+ 

6'x37'2" Column 410 S.S. lined 150+ 

705-24 Roto-Louvre Dryers 

502-16 Roto-Louvre Dryers 

6'x50’ Louisville Steam Tube Dryers 

6‘x10’ Rotary Vac Drum Dryer 

4'x30’ Ruggles Cole XH2 Dryer 

5’x30’ Buflovak Rotary Vac. Dryer 

8'6"x50’ Allis Chalmers Kiln 

12,000 gallon Aluminum Tank 75 PSI. 

14x30” Day 3-roll High Speed Mill 
Pebble Mills 5’x6’, 4’x5’, 3'6x4’. 

30” Fletcher St. Steel Susp. Cent. 

40” Fletcher St. Steel Susp. Cent. 

24x20’ Swenson Crystallizers (3) 

Sweetiand Filter #10 27 leaves 

24” Filter Press 36 NEW Wood P.F. 

Stokes DD2 Tablet Presses (2) 

3’x6’ double deck St. Steel Screen 

50’x14'6" Pug Mill W. 60 HP Motor 

4,000# Jacketed Ribbon Blender 


GO WEST FOR THE BEST 


| 


2—Sharples C-27 Super Dehyd. 316 S.S. 5OHP 
1—A T & M 42” susp perf basket Centrifuge 
10—Pfaudler 1000 gal Model R Reactors 
i—Pfaudler 1500 gal jcktd agit glass lined Tank 
1—Oliver 3’ x 2’ Rotary cont. Vac. Filter 
i—Eimco 8’ x 8’ Rot. Cont. Vac. Filter. Comp. 
i—Oliver 8’ x 10° Precoat Vac. Filter. Comp. 
1—Buffalo double drum Dryer, 42” x 90” mtr 
i—Louisville 4’ x 15’ Rotary Kiln. Complete 
2—9' dia Rotary Dryers, 20’ and 56’ long 
2—Link-Belt Roto-Louvre Dryers 207-10, 310-16 
2—6’ x 45’ Louisville Flame Dryers 

2—6’ x 50 Louisville Rotary Steam Dryers 
i—Williams 4 Roll High Side Mill, Spinner 
i—Raymond 3 Roller High Side Cone Separator 
i—Gayco 10’ Separator with 30 HP motor 
5—Karbate =240A Heat Exchangers, shi & tube 
i—Sturtevant +24 Blender, 900 cu ft cap 50 HP 
i1—Readco 25 gal double sigma jcktd Mixer 
2—Ribbon Blenders | ton cap motor drive 
i—Fitzpatrick Model D Comminuting machine 
i—Fitzpatrick Model K Comminuting machine 
3—Tyler 3 x 5’ Hummer-Screens, stainless 
3—Stokes BB-2 Rotary Tablet Presses 
i—Penna Crusher, size SXR-1, used for lime 
1—10,000 gal Stainless vert Tank, 12’ x 15’ 
i—Briquet Press, 315 TPH capacity, complete 
38—Stainless Kettles, all sizes 30-150 gals 


+ + + + + + + H 


GOOD USED EQUIPMENT 


Y AND 
MENT COMPANY, 


$14 Bryant Street © Sen Francesco 7, Calif. 


2,000# Ribbon Blender 
Co., 


HEAT & POWER®: 


60 FAST 42nd ST. 310 THOMPSON BLOG. 

MUrroy Hill 7-$280 Diamend 3-4890 


“FASTER 
FOSTER 
PIPE 


Warehouse Stocks 1/8” thru 48” 
Valves, Fittings, and Couplings 


L. B. FOSTER «. 


PITTSBURGH 30 + ATLANTA 8 - NEW YORK 7 
CHICAGO 4 + HOUSTON 2 + LOS ANGELES 5 


APRIL SPECIALS 


Sweetland =5 SS Filter, 20” leaves, on 3” centers 


Pfaudler Glass Kettles SS agitator 3 HP exp. mtrs. 
Stokes Vac. Shelf Diver, 18 shelves, 40x44” 
3— 20,000 gal. steel Tanks, welded, dished heads 


Tolhurst 40” Cent., Plough and bottom dump 
Nash Hytor Vac. Pump #6, with 40 H.P. motor 
Gen. American 20” Twin Drum Dryer 
WE BUY COMPLETE PLANTS 
OR SINGLE UNiTS 
WHAT HAVE YOU FOR SALE OR TRADE? 


YOU CAN BANK ON 
Equipment Clearing House, Inc. 


111 33rd Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 


5—25, 44 & 115 ton gl eae Elec. Loco- 
motives Std & 42 

3—690 CFM Inger- bene” MT 125 Model 40 
Motor Air Compressors 220/440 

15 ton Amer. 85’ B. Stiff Leg Derrick 

2’ Symons Shorthead Cone Crusher 

30° x 36” Traylor H. Jaw Crusher 

56x72" & 48°x60" Traylor Jaw Crushers 

30 x 30 & 24 x 24 L.B. Coal Crushers 

24” x 18” Jeffrey Hammermill 

8° x 60°’ Hardinge New Ball Mill 

4’ x 20’, 5’ x 24° & 6’ x 72’ Rotary Dryers 

4° x 20’, 6’ x 72’, 8’ x 150’, 7'6’ & 11 x 200’ 
also 8° x 125° Rotary Kilns 

4’ x 20° gata Rotary Kiln 


4° x 8’ DD x 4’ x 14’ 3D Seco Screens 
4—78”" x 36’ Akins Special 
Classifiers 


R. C. STANHOPE, INC. 


60 E. 42 St.. N.Y. 17, N.Y. Tel: MUrray Hill 2-3076 


FOR SALE 


HEAT es RS: 
— . ft. S.S. 7316 shell and tube type, 115 = 


1-130 ‘sa. ft. S.S. 7304 shell and tube type. 
DRUM DRYERS—ATMOSPHERIC 
—24”x36" Buflovac, conveyors, drives 
1367120" American 
1—42”x 120" American 

ROLLER MILLS 
1—9"x30”" and 1-10/'x42”, 
each two pair high. 
rolls. 
COLUMN 
’ dia. x 13 plates, Chrome Iron 
EVAPORATOR 
1133 sq. ft. S.S. T316 Double Effect Arnold. 


BEST EQUIPMENT COMPANY 
1737 Howard Street Chicago 26, Illinois 
AMbassador 2-1452 


Allis-Chaimers Style N 
Each has extra set of 
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EQUIPMENT SEARCHLIGHT 


Tolhurst 26” basket centrifugal, SS 
perf. basket OPERATION TESTED and GUARANTEED 
Sharples #AS-16 Centrifuge SS. 
— whe -H intensive mixer, SS, Generally a good rebuilt machine has been tried and 
Pfaudler 500 gal. G/L reactors. tested in actual operation; at our Shop it has been 
ware wa thoroly renewed to its original condition. AND you 
1316 aos 0 oa can try it in YOUR plant on the FMC Rental Purchase 
Copper bubble or tunnel cap Columns: Plan. 
a 36”, 42”, 48”., dia, up to 59 
lates. L t H | H “ Au 
ancaster Stain ess Lined Rotary 50 x 17'4” long 
Buflovak 42” x 120’ double drum dry- Blaw-Knox Stainless Resin Kettle; 76” x 7’6 
ers (2) with 125% drums, (1) with Mojonnier Stainless Vacuum Pans; 3’ x 10’; 5’ x 12’ 


PR 36 x 84” double drum dryer, Harris S/S Vac. Pan 6’ Dia; with Barometric Cond. 


Vacuum. Pfaudler Glass Lined Reactors; up to 1000 Gal. 


Zaremba Db. Effect INCONEL Evaporator; 430 sq. ft. 


Andersen SS vacuum shelf dryers, 108 le. 
39. ft., 6—Individval chambers. 20,000 Gal. S/S Lined Pressure Tanks; 10’ x 30 
1070 sq. ft. shell and tube exchangers, 5,000 Gal. S/S Mixing Tanks; Dished Heads 

1304 SS, ASME 150#. Stainless Horizontal Tanks; 6’ x 34’; Manhole Type 


465 gal. SS reactors, jkts., 175 1.W.P. 
910 sq. ft. shell and tube exchanger, Brand NEW Stainless Kettles, all sizes in Stock 


Admiralty tubes, ASME 75+. Dopp C.I. 650 Gal. Jacketed, Agitated Reactor 
9 x 30’ rotary Dryer, SS lined. 
Renn. 5‘6” x 50’ Rotary Dryer. Stainless Steel Condenser; 1000 sq. ft.; 24” x 16’ 


Beaird 4’ x 30’ Rotary Dryers. “ ’ 
Tylerttermer 4’ x 30° Retery Dryer, Steel Packed Column (Berl Saddles) 12” x 20 


double shell. Vert Steel Condenser with MONEL heads and Tubes 
Louisville 6’ x 45’ Rotary Steam Tube 24” x 8’; 192 Monel Tubes 1”; 350 sq. ft. 


Nickel cled vert. long Tube Evaporators, : Aluminum Bubble Cap Column; 2712” x 36’; 60 Plate 


400 and 250 sq. ft. Lummus Copper Alcohol Recovery Unit; 18” x 21’ 


Buflovak vert. long tube dbl. effect “0 19H, 
Evaporater, 508 se. ft., SS. —a.. for Solvents 20” x 13/3”; 


Niagara #45-30 pressure leaf filter, 45 
Send for Spring Issue of First Facts 


sq. ft., SS ASME, 1952. 
Niagara #510-28 pressure leaf filter, 
T316 SS 510 sq. ft. 


Sparkler #33-S-28 Pressure Leaf Filters, 

151 sq. ft., T304 SS Ivs. M P. 
Sweetiand Filters: #12, #7, #5. F | R S T A C H | N E R y C O R 
Eimco 10’D x 12’ F Rotary Vacuum Fil- 209-289 TENTH STREET 

ters, rubber covered. BROOKLYN 15, N. Y. 
Hardinge 10’ x 96” Conical Mills. com 
Mikro Pulverizer, +2DH, SS. 
Compeb Mill, 7’ x 24’, 


Raymond 6-roll low-side Mill, 200 HP. 


H. K. Porter Pebble Mills, 6’ x 5’, ston 
lined. FOR SALE COMPRESSORS 


Baker - Perkins #15-USE dispersion Se ; 
turday is a good day to see the— 
H i 2—Pfaudler Reactors G.L. 5 & 100 gals. . 

blade; double arm Mixer, SS, 100 i—Fletcher 30” S.S. Sus. Centrifuge, M.D. World’s Best Rebuilts 

gal; 75 HP. \—Fletcher 48” Centrifugal, S.S. basket. 
Daven 1 i 1—Stokes S.S. 43B Granulator. 
ap gh # A Dewatering Presses. 2—Sharples S.S. C-20 & C-27 Super-D-Hydrators. 
NEW 10,500 gallon horiz. SS Tanks. i—Copper Nickel Heat Exchanger 1483 sq. ft. 
3000 gal. SS Tank Trailers. i—Type 316 S.S. Arnold Double Effect Evap. 1133 
. sq. ft. total. 
Patterson-Kelley 30 cu. ft. twin-shell 2—Devine =28 Vac. Shelf Dryers—20 shelves 

blender SS. Double Door. 
Simpson #0, style M, Intensive muller SEND FOR BULLETIN A-41 

i FOR COMPLETE LISTINGS. 100 PSI 14x13 Ing. ES 
125 PSI 17-10'2x12 Ing. XRE 


The MACHINERY & EQUIPMENT Corp. 40 
PER R Y EQUIPMENT 293 Frelinghuysen Ave., Newark 12, N. J. yO PST Ingersoll Steam 
CORPORATION 832 Vacuum Imp. 


200 PSI 33- 1794x537 Ing. ' PRE 360-2300 
Portables 60-600 CFM Rotary or reciprocating. 


3500 PSI 30T 
150 PSI 6 R-ES-1 
000 Pst 4 Stag 

00 PSI Norwatk unused 


XR 
100 PSI 13'2-8x8 Penn DE2 
100 PSI 15-9'4x12 Worth. & IR 


1413-21 N. SIXTH STREET Dryers, Kilns, Centrifugals, Filters, Kettles, 


Tanks, Grinders, Crushers, Mixers, Screens, : 
PHILADELPHIA 22, Pa. Tablet Machines, etc. Hydarulic, Plastic A merican ; 
Phone: POplar 3-3505 and Rubber Machinery. Send for bulletins. . AIR COMPRESSOR CORP. - 


STEIN EQUIPMENT CO. 


N.Y.C. Phone: OXford 7-8685 107—8th STREET BROOKLYN 15, N. Y. WORT BERGEN. 4. 
Sterling 8-1944 Telephone UNion 5-4848 
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EQUIPMENT SEARCHLIGHT . . . 


LIQUIDATION 


CHEMICAL & PHARMACEUTICAL PLANT 
NEWARK, N. J. 


REACTORS—KETTLES—STILLS 
2—S50 gal. 304 S.S. Jacketed agitated 
Reactors ao Chromalox Heating 


nd 
_gal. S.S. jacketed agitated 
it 


1—300 glass. lined agitated 


Rea 

6—300 pg 450 gal. 304 S.S. agitated Kettles. 

2—200 gal. 304 S.S. Vacuum Stills with 
condensers. 

3—125 gal. 304 S.S. Kettles. 

3—20 and 30 gal. 304 3S. ‘Vacuum Stills 
with condensers. 

TANKS 

2—2000 gal. 304 S.S. Tanks 7’ x 7’ high, 
agitated, with S.S. coils. 

3—Steel Tanks, yea & 2000 gal. cap., 
7’ x 7’ and 64” x 

5—125 gal. 304 S.S. Nae 40” x 24” high. 

7—125 to 150 gal. Pfaudler glass lined 
jacketed Crystallizing Tanks 40” x 24” 
and 40” x 30”. 

10—75 to 150 gal. Pfaudler glass lined 
Crystallizing Tanks. 

6—50 gal. General Ceramic Crocks. 
EVAPORATORS 
1—Condenser Service & Engineerin aos 

.S. Evaporator, 750 gal. Single 
fody with Vapor Dome and Vertical 
te pump. 


BRIL 


TEXAS OFFICE—4101 San Jacinto St., 


WOOD TANKS 
4—2000 gal. Cypress Tanks 7’ x 7’ high, 
agitated 2/2” staves. 


FILTERS 
2—Oliver United No. 50 304 S.S. Pressure 
Filters. 
10—Independent & Shriver Filter Presses 
to 18”. 


12—U. S. Stone Ware & General Ceramic 
Vacuum Filters, 25 gal. top, 50 gal. 


bottom. 
CENTRIFUGALS 
1—Hercules 40” rubber covered perforated, 
center slung Centrifugal, Type UT, 
900 rpm, rubber lined curb, V-belted to 
L.A. 72 HP x XP motor 3/60/220/440 


PUMPS—COMPRESSORS 

1—Olivite Centrifugal Pump Size #2, 3 
HP XP motor. 

5—Iron Centrifugal Pumps 1” x 1” to 2” x 
2” with XP motors. 

ae = stage Rotary Vacuum Pumps with 

3 HP XP motors. 

l—Ingersoll Rand Air Compressor, Type 
30, 3 stage, 27 cim at 
with 10 HP XP motor and recei 
Tank. 

l—Westinghouse Air Compressor, 
3-YC, 2 stage, 20 cim at 1254 pressure 
with 5 HP motor and receiving Tank. 


EQUIPMENT COMPANY 


THIRD AVE., NEW YORK 51, N. Y. 
Tel. CYpress 2-5703 + Cable: Bristen, N. Y. 


Houston 4, Texos—Tel.: Jackson 6-1351 


MELTER 


CHAMBER 


THERMOMETER 


COMBUSTION ef 


CHAMBER i 
SIGMTGLASSES 


MINIMUM 


LBS. BURNED PER HR. 


MAXIMUM 


Secured 


MOST MODERN PACKAGING 
AND PROCESSING MACHINERY 


Equipment Installed Within Last 2 Years 


AVAILABLE AT TREMENDOUS 
SAVINGS 

4—Hayssen Model F Compaks and 3-Package 
Machinery Model C Transwraps with net 
weight scales, bulk and dribble feeds, 
Electric Eyes. 

Stokes & Smith Model BS Stokeswrap, Auger 
Feed, Electric Eyes. 

8—Scandia Model SFS6F high speed auto- 
matic Wrappers with Electric Eyes. 

3—Ceco Models 40-912-GG and A3901-12 
Automatic Adjustable Cartoning Units. 

2—Hayssen Medel 7—17 Box Wrappers. 

1—Pneumatic Scale Automatic Carton Feeder, 
Bottom Sealer, Top Sealer, interconnecting 
conveyors. 

6—Fitzpatrick Model D-6 Stainless Steel 
Comminuters, also Model D-3. 

J. H. Day late model 3 Roll high speed Mill 
with chilled steel rolls 5’ diam. x 12” 
long. 

4—J. H. Day size G, 1500 Ib. Ribbon-type 
Powder Mixers, split spiral type Agitator. 

3—Lancaster Model EMG-4 Counter Current 
“Close Tolerance’ Rapid Batch Mixers. 

4—Stokes & Smith Model G1, G2, G4, HG84, 
HG87 and HG88 Auger Powder Fillers. 
Complete Details and Quotations 
Available On Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lofayette St., New York 12, N. Y. 
Phone: Canal 6-5334 


STILL—5’ x 10’ Vertical w/bronze tube con- 
densors 

AUTOCLAVE—34” x 36’—150 gal.—agitated 
—jacketed 

AIR COMPRESSORS—8 CFM Worthincton— 
12.7 CFM Ing. Rand 1000 psi—750 CFM 
Sullivan 150 HP slip ring motor 

BAG PACKERS—St. Regis Model 105FV x 100 
LS (unused) 50/100# Valve bags 

JAW CRUSHERS—9 x 16 Climax—I5 x 24 
Traylor—24 x 13 Farrel—36 x 10 Farrel 

ROLL CRUSHERS—16 x 10 Sturtevant—30 x 
16 Chambers—24 x 24 Link Belt—30 x 30 
Jeffrey single 

HAMMER MILLS—71/2 HP Straub—25 HP Wms. 
AKB—30 HP Mikro 3W—50, 100, 150 HP 
Jeffrey 

FORK LIFT—2000#% Hyster—Pneumatics—12’ 
lift—gasoline 

FEEDERS—Syntron F ba F 21, F 33, Jeffrey 

2 A—300 x 38” Apron 


TELL US WHAT YOU NEED 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N, J. 


Other sizes available for 
75 quick delivery...up to 


FOR SALE 
BUFLOVAC FLAKER 


4’ x 5’, made of type 316 s.s. Like new. 
May be inspected. 


FS8-7586, Chemical Engineerin 
Class. Adv, Div., P.O. Box 12, N.Y. 86, N.Y. 


150 #18, having a minimum 
300 burning capacity of 540 
450 pounds per hour, a max- 
750 imum of 1350 Ibs. 


ACME COPPERSMITHING & MACHINE CO. 
ORELAND, PENNA. TURNER 6-8600 


TO HELP YOU 
find equipment you need 
“Searchlight” Advertising 
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. EQUIPMENT SEARCHLIGHT 


GET ON A FIRM FOOTING 


GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 


I—Link Belt Steel Roto Louvre Dryer, Model 
604-20, Complete 

1—Oliver Horizontal Filter, 6’ 6” 

1—Niagara Stainless Steel Filter, Model 510-28 

5—Pfaudler Series R Jacketed Kettles, 1000 gal. 


CENTRIFUGES: 


1—Tolhurst Stainless Steel 32° Suspended Type Centrifuge, with 
perforate basket, complete with motor and plow 

1—AT&M 42” Suspended Type Centrifuge. complete with type 347 
Stainless Steel Perforate Basket, plow and curb, with 40/20 HP 
Motor 

1—-Tolhurst 32” Suspended Type Centrifuge with Imperforate 
Basket 


DRYERS: 

1—Traylor Rotary Dryer, 4’ x 30’ 

1—Buflovak Vacuum Double Drum Dryer, 6” x 8” 
1—Buflovak Double Drum Dryer, 42” x 120” 

1—Stokes Model 59 DS, Steel Rotary Vacuum Dryer, 5’ x 30° 
2—Louisville Rotary Steam Tube Dryers, 6’ x 50’, Complete 
1—Bartlett & Snow Rotary Dryer, 4’6” x 366” 

6—Stokes Vacuum Shelf Dryers, 2, 4. 6 and 18 shelves 
1—Stokes Double Drum Dryer, 5’ x 12’ 

1—Louisville Rotary Steam Tube Dryer, 8’ x 45’ 


FILTERS: 
1—Sperry C. I. Filter Press, 24° x 24”, 30 chambers (NEW) 
1—Sweetland #3 Stainless Steel Filter, 70 sq. ft. filtering area 
1—Olliver Horizontal 3’ Pilot Plant Filter, New 
1—Sweetland #7 Filter with 20 steel leaves (20) 
10—Sweetland #12 Filters with 72 Stainless Steel leaves 


AUTOCLAVES, KETTLES & TANKS: 


5—-Stainless Steel Jacketed Kettles, 250, 350 and 500 gallon cap. 
1—Combustion Engineers Steel Jacketed Autoclave, 1600 gallons. 
with agitator and drive, 150# jacket, 600# int. 

1—Hamler Steel Horizontal Pressure Tank, 1750 gals., 350 PSI 
2C—Pfaudler 1000 gallon Vacuum Receivers 

1—Glascote Glass-lined Jacketed Kettle, 500 gal. 

1—Nickel 1000 gallon jacketed Kettle 

1—Lee Jacketed Stainless Steel Kettle, 125 gal. 


MIXERS: 

1—Entoleter Stainless Steel Continuous Mixer, Type PF 

1—Abbe Lennart Jacketed Mixer, 125 gallons 

1—Baker Perkins Stainless Steel Double Arm Jacketed Mixer, 
with compression cover, 2% gallons 

1—Baker Perkins Stainless Steel Double Arm Jacketed Sigma 
Blade Mixer. 9 gallons 

1—Patterson Steel Jacketed Double Arm Vacuum Mixer, 100 
gallons 
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1—Leader Stainless Steel Jacketed Horizontal Ribbon Blender, 
40 cu. ft. 

1—Patterson Stainless Steel Jacketed Double Arm Sigma Blade 
Mixer, 50 gal. 

1—Patterson Monel Conical Blender, 4.7 cu. ft. 

2—Baker Perkins Double Arm Sigma Blade Jacketed Mixers, 
100 gals. 

1—Gedge Gray Stainless Steel Ribbon Blender, 65 cu. ft. 

1—Banbury Midget Pilot Plant Mixer 

3—Robinson Type 316 Stainless Steel Sigma Type Jacketed Heavy 
Duty Mixers, 400 gallon capacity, 60 HP 

1—Process Engineers Stainless Steel Jacketed Ribbon Blender, 
30 cu. ft. 


MISCELLANEOUS: 


2—Williams Hammer Mills Type 316 Stainless Steel, Model AK 
1—6” x 12”, 3 roll Laboratory Calender 
4—Type 317 Stainless Steel Heat Exchangers, 892 sq. ft. ea., 
200 PSI 
6—Karbate 60 sq. ft. Heat Exchangers 
2—Combustion Engineers Water Tube Package Boilers, 200 HP. 
275 pressure 
30—Struthers Wells Stainless Steel Heat Exchangers, 650 sq. ft. 
each 


1—Stokes Stainless Steel Rotary Vacuum Dryer, 
3’ x 15’ 

1—Stainless Steel Jacketed Kettle, 3000 gallons 

1—Feinc Stainless Steel Rotary String Filter, 
3’ x 3’ (NEW) 

1—Selectro Stainless Steel Vibrating Screen, 3 
deck, 3’ x 4’ 


Established —— 


& SONS inc, 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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UNION,N.J. 


_* MUrdock 6-4900 


= 


A Foam 
wartresses 


“Gee, Dad! Mallinckrodt 
Chemicals sure do bounce up 
in the strangest places.” 


We do not put the bounce ih 7 
foam rubber mattresses, but our | 


potassium sulfate is used 


extensively as an electrolyte to” 
control the degree of polymerization 
in the manufacture of synthetic 
latex rubber. Important, too, is its 
use as an anti-flash agent in 
smokeless powder. 


Yes, Mallinckrodt industrial 
chemicals do bounce up in the 
strangest places . . . meeting difficult 
specifications in over 200 
industries. Mallinckrodt’s research, 
production experience and 


versatile manufacturing facilities 


provide pure, uniform industrial 
chemicals — first for pilot plant, 
then for large-scale production. 


Remember... you might be 
better served by Mallinckrodt 


‘ SEND FOR OUR 


INDUSTRIAL CHEMICALS 


MALLINCKRODT CHEMICAL WORKS 
ST. LOUIS 
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PRICE LIST 


NEW YORK MONTREAL 


READER SERVICE . ... 


INDEX OF ADVERTISERS 


Month after month you'll find industry’s most progressive 


firms among our ad pages 


Use this index to keep in touch with what they’re offering 


that'll help you in your job. 


Adams R. P., Co 

Ajax Flexible Coupling Co 

Aldrich Pump C 

Allegheny Steel Corp.. 

Allied Chemical & Dye Corp. 
General Chemical Div 
Solvay Process Div 

Allis-Chalmers Mfg. Co. 
General Machinery Div. 

Allis Co., Louis 

Aluminum Co. of America 
(Building Div.) 

Amercoat Corp. 

American Air Filter Co. 

American Brass Co. 

American Flange & Mfg. Co..... 79 

American Hard Rubber Co...190, 191 

American Meter Co. 
Pump Division 

American Optical Co. 

Armco Steel Corp 

Atlas Mineral Products Co 


Bahcock & Wilcox Co 
Tubular Products Div 

Bailey Meter Co 

Baker & Co., J. T. 

Barksdale Valves 


Bird Machine Company 
Black. Sivalls & Bryson, Inc. 

Safety Head Div 
Bridgeport Brass Co. 9 
Brookfield Engineering Labs.... 
Brown Company 214 
Buffalo Forge Co 


Cambridge Wire Cloth Co 
Celanese Corp. of America 
Chemical & Power Products, Inc. 204 
Chemtrol, Div. of Tapered Air 
Producers Corp. 231 
Chiksan Company 
Clark Bros. Co., One of the 
Dresser Industries 
Cleaver-Brooks Co 
Colorado Fuel & Iron Corp. 
Clavmont Steel 
Combustion Engineering, Inc. 
134 
Coppus Engineering Co 
Crane Company 33 
Crescent Insulated Wire & Cable ~~ 


Damascus Tube Co. 
Darling Valve & Mfg. Co 
Darnell Corp 
Dean Products, Inc. 
Dean Thermo-Panel Coil Div. 245 
DeLaval Steam Turbine Co..... 40 


Dorr-Oliver, 

Dow Corning Corp 

Ducon Company 

216 
Duriron Company, Inc., The. . 


Esso Standard Oil Co 
Ever-Tite Coupling Co 


Fairbanks, Morse & Co 

2 

Filtration Engineers, Div. of 
American Machine & Metals, 
Inc. 117 

Fisher Governor Co. 

Flexonics Corp. 

Foster Wheeler Corp. 

Foxboro Co. 

Frederick Iron & Steel, Inc..... 

French Oil Mill Machinery Co... 

Fuller Co., The 


Gardner-Denver Co. 
General American Transporta- 
tion Corp. Turbo Mixer Div.. 
Precision Laboratory, 
ne. 
Goodrich Co.. B. F. (Koroseal) . . 
Goulds 217 
Graham Mfg. 
Great Lakes Corp. 
Electrode Div 
Gustin-Bacon Mfg. Co 188, 189 
Refractories 


Hastings-Raydist, Inc 
Haynes Stellite Company 

Div. of Union Carbide Corp... 165 
Homestead Valve & Mfg. Co..... 85 
Hough Co., Frank G 


— Filter & Pump Mfg. 


Jeffrey Mfg. Co 
Jenkins Bros. 
Joy Manufacturing Co 


Kennedy-Van Saun 
Engrg. Co. 
Kidde & Co., Inc., Walter 


LaBour Co., Inc., The 
Leeds & Northrup Co 
Link-Belt Co 
Lummus Company 
Lunkenheimer Co. 
Luzerne Rubber Co 


Mallinckrodt Chemical Works. . 


Mallory-Sharon Metals Corp... 9 
Manning, Maxwell & Moore, 


Advertising Sales 


Atlant Robert H. Powell 


nta 
1301 Rhodesia erty Bidg., 
Jackson 3-695! 


Boston 16 W. D. Boyd 
350 Park Square Bldg., 
2-7160 


Chicago 11....D. Gridley, J. M. Rodger, Jr. 
520 N. Michigan Ave., 

Mohowk 4-5800 

Cleveland 15 J. Biel 


1510 Hanna Bidg., 
Superior 1-700 


.E. E. Schirmer 


1712 Commerce, 
Riverside 7,5064 


1740 Broadway, 
Alpine 5-298) 


Chas. M. Crowe, Jr 


Woodward 2-1793 
Herbert Lagler 


B. Uphoft 


Madisen 6-9351 


New York 36—R. G. Frederick, A. L. Gregory, 
John R. Emery 
500 Fifth Ave. 


Dallas 1 
Vaughn Bidg., 


Detroit 26 
856 Penobscot Bidg., 


London EC4 
95 Farrington St. 
1125 W. Sixth St. 


OXford 5-5959 
E. M. Schellinger 


Rittenhouse 6-0670 
G. S. Ryan 


ATlantic 1-4707 
_.W. C. Woolston 


Douglas 2-4600 


Eee J. M. Rodger, Jr. 
3615 Oliver St. 
Lucas 4867 


Philadelphia 3 
Architects Bldg. 


Pittsburgh 22 
919 Oliver Bldg. 


San Francisco 4 
69 Post St. 
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International Salt Co........... 211 


Mark & Co., Clayton 

Marley Co. 1 
Master Electric Co., The. Third Cover 
Metal Carbides Corp 102 
Midwest Piping Co 

Mine Safety Appliances Coc..... 29 
Monarch Mfg. Works........... 232 
Morehouse-Cowles, 

Multi-Metal Wire Cloth Co.. 


Nash Engineering Co 96 
New England Tank & Tower Co. = 
Newark Wire Cloth Co 

Niagara Blower Co 

Nicholson & Co., W. H 


Cogs Machine Co., Div. 
B-I-F Industries, Inc 


Patterson-Kelley Co., Inc 
Penberthy Mfg. Co 
Pennsylvania Flexible Metallic 
Tubing Co. 
Permutit Co., Div. of 
Pfaudler Permutit Inc 
Pfaudler Co., Div. of Pfaudler 
Permutit Inc. Fourth Cover 
Philadelphia Gear Works 28 
Powell Valves, Wm. Powell Co.. 
— & Co. of California, 


Inc. 

R & IE Equipment Div., 

I-T-E Circuit Breaker Co..... 
Research Appliance Co 
Reynolds Metals Co 
Robertshaw-Fulton Controls Co. 193 
Rockwell Mfg. Co 43 
Roots Connersville Blower 

Div. of Dresser Industries.... 103 
Ross Heat Exchanger Div. 

American Standard .. 99 
Ryerson & Sons, Inc., Joseph T. 136 


Saran Lined Pipe Co 
Schutte & Koerting Co 
Shell Oil Co 

Sly Mfg. Co.. W. 
Smith Co. S. Morgan. 
Snap-on-Tools Corp 
Sperry & Co..D. R 
Square D Company 
Stone & Webster 
Stokes Corp. F. J 
Strahman Valves, 
Strong-Scott Mfg. Co 
Struthers Well Corp 
Sturtevant Mill Co 


Taber Pump Co 
Texas Gulf Sulphur Co 
Thermo Electric Co 208 
Toledo Scale, Div. of Toledo 
Scale Corp. 
Traylor Engineering & Mfg. Co.. 
Trane Company 
Tri-Sure Products, 
Tube Turns 
(Fittings Div.)...... Second Cover 


Union Carbide Olefins Co., 

Div. of Union Carbide Corp.. 225 
United Electric Controls Co..... 194 
United States Electric Motors.. 123 
U. S. Gasket Co., Plastics Div. 

of Garlock Packing Co 
U. S. Rubber Co 
U. S. Steel Corp. 

National Tube 

Stainless Div. 

Steel Products Div. 

U. S. Stoneware Co., The 


Viking Pump Co 
Vogt Machine Co., Henry 
Vulean Manufacturing 


Wagner Electric Corp 
Walworth Company 
Welding Fittings Corp 6 
W-K-M Div. of ACF Industries 71 
Western Precipitation Corp..... 106 
Westinghouse Electric Corp.... 
Wiegand Co., Edwin L 1 
Wilfley & Sons, A. R 
Williams Patent 
Pulverizer Co. 
Yarnall-Waring Co 


Crusher 


PROFESSIONAL SERVICES .... 238 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 


EMPLOYMENT 
OPPORTUNITIES ........... 239 


EQUIPMENT 
(Used or Surplus New) 


For Sale 
ADVERTISERS INDEX 


Acme Coppersmithing & Machine 


American Air Compressor Corp... 2 
Best Eqpt. Co., 

Brill Eqpt. Co. .... 

Butler Manufacturing C 

Equipment Clearing House Inc... 2 
First Machy Corp 

Foster Co., L. 

Gelb & Sons Ine., 

Heat & Power Co., 

Lawler Co. 

Loeb Equipment Supply Co....... 240 
Machinery & Eqpt. Corp., The... 241 
Machinery & Equipment Co...... 240 
Perry Equipment Corp. 

Standard Vacuum Oil Co. 

Stanhope Ine., R. C 

Stein Equipment Co 


Union Standard Eqpt. Co 


YOU WILL STOP USING 


PIPE COILS 


You will stop as soon as you know 
the many advantages of the 


PEAN. 


ORPANEL 

which TAKES THE PLACE of old- 
style pipe coils. Usually costs less. 
Requires less _ space. 
Lighter. More efficient. 
’ More economical. Better 

in EVERY way. 
Above show 
4 Standard Type AP. At 
the left—a Dean Ther- 
mo-Panel Coil CURVED 

to heat a Drum. 

Ask for Bulletin 355 and 
tell us your heat transmission 
problem. 

Backed by 20 Years of Panel Coil Manufacturing. 


DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave., 


BROOKLYN 38, N. Y. ‘el. Sterling 9-5400 


IKING 
PUMPS 
IT! 


You can avoid messes, when moving sticky, 
viscous liquids ... you can save time... 
and cut costs — all by using Viking Pumps. 
Vikings are pumping thick liquids with 
outstanding results for thousands of users 

. and will for you, too. The positive 
action of the famous "gear-within-a-gear" 
is Vikings’ secret of success. 


You'll find Viking Pumps for most 
industrial needs. Sizes from %4 to 1050 
gallons per minute. Over 750 catalogued 
models. Hundreds of special designs 

for individual problems. 


Send us your problem — 
ask for folder 58SC 


VIKING — the leader, 
not a follower, 
in Rotory Pumps 


VIKING PUMP COMPANY 


Cedar Falls, lowa, USA. — In Canada, it’s “ROTO-KING” pumps 


SEE OUR UNIT IN CHEMICAL ENGINEERING CATALOG 


CnemicaL 7, 1958 


Swenson Evaporator Co......... 83 gi \ 
4 4 
a? 
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How Koroseal helps cut cost 
of nickel-plating jewelry 


So Polishing and Plating 
Company of Providence, Rhode 
Island specializes in the nickel-plating 
of jewelry, turning out such items as 
nickel-plated cuff links, tie bars, neck- 
lace chains and pins. The nickel solu- 
tion used is highly corrosive and runs 
at an almost constant 130°F. Ordinary 
“acid-resistant’’ hoses continued to 
fail—they couldn't take the combined 
assault of corrosion and heat. 

Then, in the summer of 1956, the 
company installed B.F.Goodrich 
Koroseal rigid polyvinyl chloride pipe. 
Result: absolutely no maintenance is 
required, and close examination shows 
no apparent wear. This company is 
replacing all of its “‘acid-resistant”’ 
hose with Koroseal pipe, and has lined 
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all its acid storage tanks with rigid 
<oroseal PVC plate. 

Versatile Koroseal has answered 
countless problems for alert manufac- 
turers. Koroseal is unaffected by most 
alkalies and acids, and is completely 
inert in the presence of oil, alcohol, 
and salt solutions. 

Exceptionally easy to install, Koro- 
seal PVC can be threaded, cut, welded 
or drilled. It has excellent insulation 
properties, will not support combus- 
tion, and never needs painting. 

Find.out how this light, inexpensive, 
long-wearing pipe can make your oper- 
ations more efficient. Fill in and mail 
the coupon on the right. B. F. Goodrich 
Industrial Products Company, Marietta, 
Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS CO. 
MARIETTA, OHIO 


B.F.Goodrich Industrial Products Co. 
Dept. CE-4, Marietta, Ohio. 
Please send me free booklets on: 


DO Rigid Koroseal Pipe 
O Rigid Koroseal Sheet 


Name. 


Company. 
Address 
State. 


Koroseal —T.M. Keg. U.S. Pat. Off 
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LOOK INTO MECHANICAL 


POWER PACKAGES 


COMBINATION 
RIGHT ANGLE 
GEAR 


for built-in productive assemblies 


... And you'll see ways to cut costs and increase your 

profits. How? By eliminating unwieldy or makeshift 

power assemblies. 

Master Motors, Gearmotors, Unibrakes, Fluid Drives 

and Speedrangers are available in standard Master 

unit sizes beginning with % H.P. With Master it’s 

easy to get the right shaft speed, the right construc- 

tion features, the rignt mounting... all combined in 

one compact, efficient drive. All components are made Variable Speed Drives 
by Master, thus assuring you of an impartial recom- Valieake Meters 
mendation for the best drive for your requirements. 


Look to Master for your single unit power packages 
...all from one single source. 


THE ELECTRIC COMPANY 


Division OF RELIANCE 


FLUID DRIVE > 
i 

, 

SORE. 

ISHP, 


¢ 
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No cracking, no crackling in new all-glassed valve 


By taking out all the porcelain in this 
bottom outlet flush valve, we elimi- 
nated a major cause of valve failure. 
We made head and stem a one- 
piece, uncemented unit. Then we 
glassed it all over. 
No cracking. The seat of the new 
valve is made from rigidized Teflon- 
glass fiber. Its bevel mates perfectly 
with that of the glassed spherical 
head. Since Teflon has ‘“‘give,’’ you 
can set the valve firmly without 
cracking the head covering. 
No crackling. Rubbing the glass head 
against the Teflon-glass fiber seat can 


never develop static electricity. 

We need hardly mention the posi- 
tive and leakproof sealing you get 
with the ball-joint design. And it’s 
probably just as self-evident that the 
rounded glassed head prevents prod- 
uct build-up around the valve during 
processing. 

So all we have left to tell is that the 


new valve costs no more than a con- 
ventional stainless steel valve. It’s 
interchangeable with almost any valve 
you might now be using. It comes in 
six sizes ranging from 114 by 1 to8 x6. 
O.E.M. discounts are available. 
Anything more you might want to 
know is covered in our Data Sheet 42. 
Write Dept. CEB-48 for a copy. 


THE PFAUDLER Co. 


a division of PFAUDLER PERMUTIT INC. ¢ Rochester 3, New York 


